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K  0  T  E 


This  report  is  intended  to  serve  three  p-nooses: 
First,  to  explain  the  origin  and  deve-opuieno  of 
the  project  and  its  op"rn,tiou.    Seconc" ,  io  set 
forth  in  detail  its  findin£,3  an'  recomir.endationc. 
Third,  to  shOT?  some  exhibits  tyDical  of  its  work. 
With  these  facts  in  mind,  and  by  proper  use  of  the 
Tab'.e  of  Contents,  the  reader  cm  locate  quickly 
that  portion  of  immediate  interest  to  him. 

S~GriON  ONE    Indicates  the  origin  of  the  project, 
the  problem  as  to  the  '.york  existing 
and  why  certain  operations  wie  selected  ur  changed. 
Then  follows  a  description  o .'  t"'u'  various  divisions 
set  up  to  achie/G  th:^  result.;  sought,  of  the  methods 
and  equipment  used  an'  of  the  diptribution  of  the 
por;;onn.-^l  to  s.ccomplish  these  lei^ults. 

SECTION  T'^'J    R'^ports  a  synopsis  of  the  various 

facts  found,  the  problems  encoun'ocr'^r' , 
the  conclusions  drawn,  and  the  recommendations  or 
suggestions  offered  as  a  rosult  of  the  best  intor- 
p-^etatiox.  derived  from  the  experience  of  the  project. 
This  section  is  d.evoid  of  any  description  of  operating 
technique  intended  to  be  covered  in  Section  One, 

SJJC^ION  THREE   Contains  only  exhibits  selected  frcm 

the  many  available,  to  show  the 
features  now  used  and  deemed  to  be  of  value  to  the 
project  or  to  whatever  group  nvay  assiome  such,  or  like, 
duties  hereafter.   Aside  froni  those  typical  exhibits 
shown,  there  are  on  file  more  than  one  hundreci  monographs 
or  rerr-.rxs  on  special  subjects  involved  with  the  survey, 
as  w:^ll  as  of  the  forms  and  records  developed  and  aban- 
doned in  favor  of  those  now  used. 

Ic    Is  anticipated  that  those  who  find  this  report 
haJDful  .  1.11  apply  for  such  records,  data  and  other 
raaterial  and  forms  aj  they  believe  will  aid  them  in 
the  i  r  wo  I  k . 


FOHE'^ORD 


The  Highway  Traffic  Research  ir,  unique  in  many 
respects.    It  'Tas  bequeathed  a  miscellaneous  heritage 
in  October  I93U  from  its  predecessor,  the  Massachusetts 
Highway  Accident  Survey,  which  ha.d  plowed  an  unknown 
field. 

The  work  of  the  Hij;hway  Traffic  Research  involved 
further  pioneering  in  an  area  larger  than  had  ever  before 
been  covered  in  so  comprehensive  a  traffic  survey.   The 
work  of  the  project  from  October  I93U  to  June  I936  has  been 
previously  published.    This  raport  covers  operations  from 
J\ine  1936  to  December  1937' 

Concentrating  only  on  tho  State  and  Numbered  high- 
ways, its  findings  anl  recommendations  have  value  because 
the  unit  to  which  its  efforts  were  confined  is  definite  and 
recognizable.   The  eighteen  months  of  operation,  covered  by 
this  report,  added  to  the  twenty-one  months  covered  in  the 
previous  report,  with  a  personnel  consisting  largely  of 
experienced,  older  and  trained  men,  removed  the  objections 
to  short-time  stiidies. 

Those  responsible  for  tho  development  and  operation, 
and  the  conclusions  and  recommendations  herein  presented,^  do 
so  with  the  feeling  that  they  present  a  concise  and  carefully 
executed  piece  of  work  of  value  to  the  sponsor,  tho  Works 
Progress  Administration  and  to  any  others  concerned  with  reduc- 
ing'^dcath  and  injury  on  tho  highways  of  this,  or  of  any  other 
comparable  area. 
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SECTI_qN        ONi] 

OF  THE  REPORT  OF 

THE       HI_GHWAY       TRAFFIC       RESSARCH 

COVSRIiJG  ITS 

JUNE  1,  1936  to  DECEI.IB5R  g,  1937 
1.   ORI&IN.  PURPOSE  AND  POLICIES 


The  Highway  Traffic  Research,  under  the  sponsorship  of  the 
Massachusetts  Department  of  Public  Safety  (hereinafter  referred 
to  as  the  Sponsor),  began  its  activities  under  this  designation 
in  October  193^*    ^^   was,  to  some  extent,  a  continuation  of  the 
original,  state-wide,  highway  accident  study  begun  \inder  the 
Massachusetts  Highway  Accident  Survey  which  ended  in  August  193^* 
A  report  has  been  published  covering  our  activities  from  October 
193^  to  June  1936.    This  rt3port  covers  the  period  from 
June  1,  1936  to  December  8,  1937. 

Our  problem  was  essentially  the  same  as  it  had  been  in  the  past, 
and  the  same  general  line  of  procedure  was  adopted: 


(a)  To  determine  what  activities  of  the 
preceding  survey  should  be  retained  in 
the  present  survey  and  what  additional 
work,  if  any,  should  be  attempted  to 
supplement  those  retentions. 

(b)  To  economically  and  efficiently  utilize 
a  minimum  poroonncl  in  such  a  manner  as 
to  provide  the  WPA  ani  the  Sonnsor  with 
such  factual  data  ani  information  as  may 
be  desired. 

(c)  To  confine  this  \Tork  solely  to  the  State 
and  Numbered  highways  as  a  means  for 
identifying  our  activities,  keeping  within 
the  scope  of  the  nro j  :ct  and  covering  those 
highways  largely  of  interest  to  the  Sponsor. 


(1) 


(2)   NATURE  OF  THE  PHOBLEM 

There  are  over  2U,1S2  miles  cf  highway  in  the  tonns  and 
cities  of  the  State,  of  -fhich- 1826  arc  State  cjntrolled 
highways  and  lUS3  Numliered  highways  join-cly  controlled  oy 
State  and  municipal  authorities,  a  total  of  3309  miles,  of 
13 • 7^  of  the  total  highway  milerge. 

The  area  covered  hy  our  studies  was  responsible  in  1935  ^^^ 
37.7^  of  the  fatalities,  27.2^  of  all  injuries,  and  28.1^ 
of  all  motor  vehicle  accidents  in  the  State.'   In  1937  this 
same  area  tras  responsible  for  '^U.k%   of  the  fatalities,  30»6^ 
of  the  injuries,  and  ^l.hfo   of  all  motor  vehicle  accidents 
which  occurred  in  Massachusetts.   The  task  was  thus  identi- 
fied and  the  project  kopt  -rithin  such  reasonable  limits  as 
were  necessary  to  thoroughly  study  this  single  group  of  high- 
ways with  coaplctc  thorou-p-hnoss. 

Prior  tc  starting  any  oper-..tionr>,  n.n  effort  was  m,aae  to 
determine  what  the  sponsor  both  desired  to  know  and  reo^uircd 
concerning  these  highways.    A  careful  study  indicated  the 
following  to  be  its  most  vital  needs: 

(a)  The  sponsor  donircd  a  segregation  and  arrange- 
ment of  the  records  of  those  accidents  reported 
by  the  police  as  occurring  on  the  State  high- 
ways.'  These  rocords  to  bo  in  such  form  as  to 
show  accident  trends  at  specific  locations. 

(b)  There  are  3309  miles  of  State  or  l'l\imbercd 
hifiivije.-ys   in  Massachusetts  jointly  controlled 
by  State  and  municipal  authorities.   The  State 
Police,  \7ho  are  responsible  for  patrolling  over 
60^  of  this  mileage,  ce^ired  detailed  road  maps 
of  their  responsible  are;i.s. 

(c)  The  sponsor  doGircd  accurate  rocords  of  actual 
highway  npceds  at  critical  locatiors.   There 
rocnrds  wore  to  be  based  en  observations  of  a 
sufficient  number  of  vnhiclcr,  for  ''.  long  enough 
period,  and  at  different  times,  to  provide  a 
reliable  rcnort  on  the  existing  traffic  pace.' 

(d)  A  record  of  Motor  Traffic  Violations  occurring 

at  points  of  high  accident  frequency  or  accident- 
prone  locations  in  order  to  provide  means  of 
ascertaining  the  correlation  between  violations 
and  accidents,' 


(2) 


3   OPERATIONS  APOPTSr 

Based  on  these  fundamental  desires  a  line  of  project  opeiation 
was  adopted  and  ha.s  been  continviod  which  gives  the  information 
as  to  'There  the  hazards  existed,  of  what  nature  these  consisted, 
and  when  the  bulk  of  accidents  liappcned;  then  to  operate  project 
activities  only  to  the  extent  essential  to  secure  basic  facts 
and  data  to  supply  these  needs. 

For  this  purpose  the  following  op-^rations  vqtc   planned  to  be 
carried  into  effect,  during  a  period  twelve  months  in  advance, 
as  a  minimum  necessary  to  secure  reliable  data  for  comparison 
and  to  work  out,  during  this  same  period,  or  during  any  extension 
the  techninue  of  a  sound  o-peration  to  obtain  these  essentials. 


(a)   To  obtain  a  record,  -^ith  all  facts  essential 
to  a  complete  kno'Tledge  of  the  causes,  the 
time,  the  number  killed  and  injured,  £ind  the 
extent  of  property  damage  in  accidents  reported 
or  handled  by  the  State  Police,  Local  Police  and 
Metropolitan  District  Cornniission  Police  on  the 
State  and  Numbered  highways. 

(b)  To  locate  isolated  accident-prone  spots,  or 

locations  having  a  high  accident  rate,  particu- 
larly those  with  hi^  death  :..nd  injury  rates,  based 
on  the  original  police  records  of  accidents. 

(c)  To  locate  one-.nile  stretches  of  road  as  a  con- 
trollable unit  which  mi^ht,  or  might  not,  include 
one  or  more  spots  of  high  a^cilent  frequency. 

(d)  To  observe  and  study  the  Motor  Traffic  Violations 
at  locations  of  an  accident-prone  nature,  to  deter- 
mine what  actions  or  violations  of  traffic  regulations 
were  contributory  to  reported  accidents. 

(e)  To  further  ana,lyze  items  (a)  accident  records  and 

(d)  motor  traffic  violation  records  for  such  locations 
as  were  studied,  to  determine  what  was  responsible 
for  accidents  and  supply  this  information  to  the  sponsor 
and  other  interested  parties. 
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(f)  To  provide  roports  and  analyses  for  the  sponsor, 
based  on  thj  gathered  facts,  both  as  an  aid  for 
current  information  and  to  indicate  to  him  the 
trends  of  accidents,  their  increase  or  decrease 
at  specific  locations  in  troop  areas  and  torns 
and,  in  addition,  to  disseminate  this  information 
to  proper  enforcement  officials  for  their  use 
and  guidance. 

(g)  To  provide  the  sponsor  '.lith  diagrams,  maps,  charts, 
and  indicators  developed  as  a  moans  of  graphic 
portrayal  of  this  information  and  to  reduce  tabu- 
lated facts  and  records  to  visible  and  easily  used 
devices  readily  kept  current  for  daily  use. 

(h)   To  k..^ep  these  records  and  dovicas  up  to  date  by 
periodic,  somi-annual,  quarterly  or  monthly 
recordings,  as  may  be  required,  to  m£ike  them 
effective  as  a  'Torking,  and  vorka.ble  unit. 

(i)   To  revise,  alter  and  reconstruct  all  records  and 
methods  for  recording  and  exhibiting  data  and 
information,  based  on  cumulative  experience,  to 
the  end  that  lost  motion  shall  be  reduced,  simpli- 
city and  clarity  retained  and  the  equipment  brought 
to  as  near  perfection  for  the  use  intended  as  is 
possible  while  looking  for~ard  to  the  eventual  use 
of  this  equipment  by  the  spons-^r.    The  sponsor 
required  only  essential  facts,  kept  current  and 
accurate  and  graphically  put  down,  for  constant 
reference  and  ready  understanding  by  men  accustomed 
to  action. 

U  Op-^RATIONS  DEFINED 

^en  thesj  basic  requirements  had  become  evident,  and  the  decision 
made  to  apply  the  effort  of  the  project  to  these  functions  only, 
and  to  their  perfection,  the  mechanical  equipment  and  operations 
r/ere  designed  along  the  following  lines,  namely: 

(a)  Area  Covered  -  All  records,  both  accident  and 

motor  traffic  violation,  were  taken 
on  or  .'".pply  only  to  the  33^9  miles  of  State  and 
Numbered  highways,  t  "^se  generally  spoken  of  as 
"State  Hij-hways". 


(U) 


(a)  Area  Cover.^d  Cont  'd.  -  For  th'^!  first  time  so  far  as 

Icno'vn,  a  specific  group  of 
roads  has  been  studied  intensively  over  a  consideratle 
area  (Mass-xchusetts)  where  they  are  -ander  virtually 
uniform,  l:::^al,  traffic  conditions,  barring,  of  course, 
purely  local  regulation  in  to'^ns  an'1  cities. 

(Td)  Operating  Sub-Divisions  -  The  State  was  divided  into 

four  operating  areas,  the 
limits  of  -Thich  were  the  official  Troop  Areas  A,  B, 
C,  and  D  used  by  the  sponsor.    This  enabled  proper 
control  of  field  work  and  presented  the  facts  for  such 
areas  in  tne  ms/nner  required  by  the  sponsor.    Such 
division  in  no  way  hampered  its  use  for  other  general 
purposes.   Where  essential  for  the  operations  of  the 
sponsor,  sub-divisions  of  the  Troop  Areas  ^vere  made 
into  Sub-Station  or  Barracks  areas. 

(c)  Time  Covered  -  During  the  nineteen  months  included 

between  June  1,  1936  and  December  1,1937, 
the  High-ray  Traffic  Hesearch  has  employed  from  110 
maximum  on  June  1,  193^  to  UU  minimum  in  November  1937» 
Of  this  number  ordinarily  60  to  65  parcont  are  employed 
in  the  field  in  connection  v/ith  recording  data  on  acci- 
dents and  driver  behavior,  th::  balance  in  computing, 
analyzing  and  correlating  this  data,  and  in  administra- 
tion, in  the  Boston  Office.    During  this  period,  other 
than  on  National  holidays,  there  has  been  no  day  of  the 
week  on  which  some  of  the  project  were  not  at  work, 
either  in  the  field  or  office.     All  field  work  was 
discontinued  in  S'^ptember  1937* 

(d)  Control  Modium  -  At  the  very  outset  it  became  necessary 

to  determine  what  criterion  was  to  be 
used  to  focus  our  activities  at  spots  to  bo  studied. 
Two  avenues  ware  open;  determination  by  volume  and 
determination  by  accident  record. 

Volume  records  are  open  to  a  variety  of  interpretations 
and  wide,  seasonal  fluctuations.    Accident  records 
covering  killed,  injured  and  property  damage  are 
reasonably  definite.   Since  our  purpose  was  to  aid 
in  the  reduction  of  accidents,  these  were  adopted  on 
two  broad,  general  prem.ises;  first,  -.There  accidents 
occ-ur  there  will  be  some  predisposing  cause,  due  to 
the  location  itself,  and  second,  rog-\rdless  of  traffic 
volume,  an  accident-prone  location  demands  attention. 
This  general  attitude,  on  which  our  -orlc  was  established, 
our  records  kept  and  our  conclusions  dra-m  should  be  kept 
in  mind  in  reading  the  balance  of  this  r-rvoTt. 
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(e)   Nature  of  Supporting  Observations  -  ?oi  the  purpose 

of  studying  motor 

traffic  violations,  field  cre'7S  have  observed  8,970,702 
vehicles  and  studied  788  different  sitesc   We  have 
studied  3O6  towns  from  June  I936  to  December  1937,  of 
which  number  9  'vere  towns  not  previously  studied. 
Since  the  inception  of  this  project  in  October  193^ 
we  have  studied  a  total  of  21,115,22b  vehicles  at 
1388  sites  in  2U9  towns. 

In  addition  to  the  specific  field  crew  studies,  the 
Mobile  Speed  Unit  has  coverad  speed  at  7I  different 
locations,  from  Juno  1,  193^  to  December  3I,  193o. 
Total  studies  were  made  by  this  group  of  684  locations 
on  36  different  routes,  almost  entirely  cast  of  the 
Connecticut  River  and  north  of  the  Cape  Cod  Canal, 
since  the  work  was  started  in  October  193^* 

(f )   Strip  Maps  -  As  a  basis  for  portraying  the  routes  to 
bo  covered  under  the  scope  of  the  work, 
no  maps  suitable  for  such  3.   purpose  being  in  existence, 
a  set  of  maus,  designated  as  "Strip  Maps",  and  hereafter 
referred  t  0  as  such,  covering  3309  miles  of  State  and 
n\ambered  routes  was  prepared  in  panels  12"  x  24"  on^a 
scale  2"  to  one  mile  (except  whore  congested  areas  in 
cities  called  for  larger  scale).     These  maps  wore 
diagrammatic  only, since  they  were  not  to  be  used  for 
engineering  purposes,  and  contained  the  approximate 
shape  of  the' routes  in  plan  and  indicated  towns  and 
troop  area  bo\Hidaries,  the  intersecting  routes,  all 
intersecting  public  ways  (with  names),  bridges  and 
important  lanimarks.    Distances  to  the  route 
intersection  points  and  town  lines  were  given  from 
the  route  origin  as  a  means  for  securing  approximate 
location  distances  on  the  route.    These  dir,tances, 
witnessed  by  letters  on  the  route,  were  tabulated  m 
the  map  margin. 

The  strip  maps  were  prapared  in  pencil  on  tracing 
paper  from  a  heterogeneous  lot  of  town,  county  and 
other  maos  gathered  from  State,  municipal  and  other 
sources.' or  by  purchase.   The  amount  of  work  involved 
in  securing  these  maps  and  the  correlation  of  this  data 
into  strip  maps,  was  tremendous.    No  single  complete 
set  became  available  from  any  of  the  numerous  State 
divisions  where  searches  were  made.    Months  were 
involved  in  this  fun-iamcntal  work  and  called  for  an 
enormous  amount  of  searches  and  checking  fro.n  one  map 
to  another c 
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(f)  VThen  comuleted  in  pencil  the  irc.ps  were  tLsn  t~.ke". 
over  the  actu^.l  route  by  tiio  fieli  crew.T.  iv.i   tr.on 
chocked  for  dir5tance,  location,  names  oi    stieets 
and  other  features. 

When  returned,  thus  revised,  they  \7ere  linked.   Four 
subnequont  operations  used  these  ms-pa,  by  proper 
reproduction  methods,  as  a  basis  for  presenting  all 
other  dr.ta  used  in  our  -^ork  '^here  route  maps  wore 
required. 

Boujid  separately  in  volumes,  these  ma_i)s  provide  an 
atlas  for  constant  reference  in  the  sponsor's  head- 
quarters and  in  troop  and  barracks  areas.   T^renty- 
three  sets  are  roqui'red,  each  set  cont-.ining  those 
maps  appropriate  only  to  r.ny  particular  area  covered 
by  such  barracks. 

(g)  Site  Code  Maps  -  Sacn  hazardous  location  r,tudied  oy   a 

field  crew  was  given  a  code  niimber 
consisting  of  the  troop  area  letter  with  the  identify- 
ing number  always  assigned  to  the  site.   All  records 
for  that  site  there-.fter  .  .Iways  bore  that  mimbsr.   The 
route  number  on  v-hich  the  site  occurs  and  the  tovrn 
thro-u^h  vhich  the  route  passes  also  appears.    The 
exact  location  is  further  given  in  miles  and  tenths  of 
miles  from  th'--  nearest  to-7n  lino  or  ro'^ite  intersection. 

For  each  site  a  detailed  map  8-^"  x  11"  io   drawn  ana  for 
such  a  site  the  code  nmiber  apr.oars  on  the  strip  maps 
at  its  proper  location  to  tie  the  site  map  to  the  route 
map.    This  enables  quick  reference  to  the  book  of  site 
code  m.aps  by  their  numerical  arrangement  in  their  own 
volume  or  to  refer  a  coded  site  to  its  location  on  a 
route.  * 

3oth  strip  -ad  site  code  maps  are  valurblo  in  establish- 
ing and  e:-:hi biting  facts  used  in  accid'-ut  reports  and 
in  court  eviaonco,  as  rrell   as  for  general  reference 
use.    The  site  code  maps,  as  well  as  the  strip  maps, 
when  once  completed,  roouire  only  occasion-al  revision. 


Such  maps  show  the  details  of  road  surface,  lane 
markings,  signs,  fences,  poles,  trees,  h^/d.rants 
and  such  off  route  features  as  buildings,  banking. 
side  and  property  .intrances  or  other  fcao\ares  the 
presence  of  which  affects  traffic  eit^^er  on;  entering 
or  leaving  the  route. 
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(h)   Accident  Records  -  How  Taken  -  In  193^  tliero  were 

1]  ,  73^^  accidents 
and  in  1937  there  were  13i335  accidents  on  the 
3309  miles  of  State  and  n^ombered  routes  involving 
death,  injiiry,  or  property  damage  only.   Accidents 
on  the  portion  of  such  routes  covered  by  State 
Police,  and  reported  by  them,  were  reported  directly 
to  the  project  without  further  efforts.   These  rep- 
resent about  12^  of  the  total  of  all  accidents  on 
such  routes. 

The  remainder  were  gathered  'luarterly  from  the 
police  records  of  such  places  as  reported  route 
accidents.   This  includes  265  towns  and  cities 
(excepting  only  Boston,  Worcester  and  Springfield) 
in  1936  and  1937'   They  were  copied  directly  from 
police  blotters  by  members  of  our  organization. 
In  some  cases  these  accidents  wore  segregated  on 
the  police  records,  in  others  they  had  to  be 
weeded  out  from  all  other  crime  records  and  the 
causes  and  other  facts  deduced  from  reading  the 
actual  report  entered  at  the  time  of  the  accident. 
An  average  of  135  man  days  was  required  each  three 
months  to  do  this  work.   In  193b  and  I937  the 
M.  D.  C.  Police  reports  were  also  gathered. 

Careful  consideration  of  the  experience  witn  this 
work  to  date  s?iows  the  records  should  be  taken 
quarterly  to  Piako  them  comparable  ty  sea.sons,  as 
well  as  to  put  the  information  thus  obtained  more 
quickly  into  the  hand.s  of  the  sponsor  for  effective 
use  in  enforcement.   Moreover,  experienced  men 
can  be  retained  on  the  work  at  a  considerable 
saving  in  time  and  mileage  and  with  the  possibility 
of  fewer  errors.   Furthermore,  the  local  police 
chiefs  prefer  to  have  the  same  men  come  every 
quarter,  and  we  feel  decidedly  that  this  should 
be  done,  in  consideration  of  the  fact  that  the 
police  arc  extending  us  a  courtesy  as  they  are 
vinder  no  obligation  to  furnish  us  with  these 
reports.     Such  a  plnn  was  put  into  operation 
at  the  end  of  the  Spring  ouarter  of  193^  and  has 
been  continued  through  1937»     -^7   deviation 
from  this  plan  we  feel  'Tould  be  a  grave  mistake. 

These  accidents  are  tabulated  as  to  location, 
time  of  day,  of  week,  and  of  month,  results  as 
to  killed.,  injured  and  property  damage,  peak 
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(h)  Accident  Records  -  How  Taken  -  Cont'd.  -  ho-irs, 

fa:o.lities 
during  daylight  and  after  dark,  nature  of  vehicles 
involved,  type  of  accident,  road  and  wi,atLer  condi- 
tions, nature  of  traffic  control  at  site,  '7hethGr 
adult  or  child  if  pedestrian,  eleven  major  causes, 
and  six  items  covering  the  natiire ,  ago,  etc.,  of 
driver  involved.   The  form  used  is  shovm  in  Section 
Three. 

By  proper  tabulating  and  correlation  of  these  details 
by  entire  routes,  mile-stretches  of  such  routes,  and 
by  tovms  or  areas,  details  can  be  reported  and  proper 
determination  of  trends  of  ch-\ngQ  tor/ird  bettor  or 
vTorsc  conditions  discovered  from  several  points  of 
vieT7.   The  almost  total  lack  of  any  record  of  direc- 
tional movements  of  vehicles  involved  in  accidents 
recorded  in  Local  Police  records  prevents  the  prepara- 
tion of  collision  diagrams  without  the  expenditure  of 
a  vast  amount  of  time  for  re-^.ding  questionable  or  biased 
accounts  of  such  accidents.   No  appreciable  gain  for 
the  sponsor's  purposes  ^as  found  where  this  -ms  tried 
experimentally.    To  attempt  to  make  collision  diagrams 
without  accurate  and  sufficient  data  would  be  foolish 
as  ^7ell  as  misleading. 

Further  study  of  the  method  of  recording  and  inter- 
preting 'Till  enable  us,  as  our  work  progresses,  to 
obtain  evi^n  more  value  from  this  '7ork,  by  comnarison 
of  trends  over  longer  periods.   It  does,  however, 
admirably  servo  its  irmn.Tdiate  purpose  of  bringing 
to  attention  the  :iccide.it-prono  spots  with  the  facts 
pertinent  to  them. 

For  purposes  of  reference,  and  as  a  convenience  to  the 
sponsor,  the  accident  records  v.'orc  kept  in  two  units, 
those  reported  by  the  State  Folic  :,  the  records  of 
which  ar 3  copied  directly  by  our  staff  from  the  records 
in  the  Department  of  Public  Safety  (whose  office  adjoins 
that  of  this  project)  and  those  copied  by  our  fi^ld  staff 
from  the  records  of  the  Local  Police,  M.  D. .C.  Police  or 
reporting  officer. 

It  should  be  noted  that  the  records  kept  by  the  State 
Police  are  accurate,  complete  and  uniforn  for  the 
State  through  the  regular  use  of  a  form  adopted  for 
the  purpoae^ . 
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(i)  Accidont  Eacordc  -  For  our  p\ii~po3es  there  was 

Ho'7  Bound  developed  a  form  (see  Section 

Three)  cont;--ining  such  informa- 
tion as  is  generally  deemed  csscntir.'l  for  our 
studies  and  as  Tas  normally  available  in  the  various 
cities  and  towns  for  inclusion  therein.    This 
form  was  arranged  for  co.ivonicnce  in  use  and  printed 
"by  hecto-r~.ph  so  that  \7h0n  each  three  month's  record 
was  comiDlete  it  could  he  t-ound  in  boards  and  linen 
as  a  permanent  '7ork  of  refer'- nee  by  police  chiefs 
and  other?  desiring  such  infor^'nation^   The  cost  •va.s 
negligible  for  labor  and  paper,  and  lorth  much  in 
good  nil!  and  co-oporation  in  securing  later  records. 

Records  wore  first  compiled  ana  bound  semi--annually 
from  Janua.ry  1935-    Bcjiiinnin,^  January  193^  they 
'Tcre  taken  and  analyzed  each  quvirtor  and  bound  on 
a  quarterly  br.sis.    The  inf ormatii^-i  '.7as  fou:id  to 
bo  30  vital  to  lar.ny  units  that  this  step  bscame 
necessary.    By  oropor  mncnanical  stops  both 
time  and  paper  required  '.7oro  .-a-.terially  reduced  on 
quarterly  binding. 

State  and  Local  records  are  each  bound  separately, 
to  accomodate  the  sponsor's  needs,  but  for  general 
use  and  comparison  the  combined  State  and  Local 
reported  records  are  generally  used.    This  \7as 
necessary  because,  of  the  total  accidents  recorded 
as  occurring  on  State  and  Nurabered  highways,  only 
l'4;o  approximo,tely,  vrore  reported  in  1935»   13«6/" 
in  1936,  and  12?^  in  I937  by  the  State  Police. 

(j)  Patrol  Ifepr,  and  Tables  -  IThon  the  first  si:c  month's 

record  of  accidents  on  the 
State  and  Wiimbercd  highways  had  been  gathered  they 
wen;  checked  and  then  tabiilatel.    In  this  form 
the  records,  although  adapted  to  most  purposes,  did 
not  lend  themselves  particularly  well  to  a  qiiick 
rendering  of  the  gathered  facts  to  those  patrol 
officers  res-oonsible  for  applying  this  information 
to  the  patrolled  routes. 
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(j)  Patrol  Maps  and  Tab 1 " s  Cont'd.  -   To  remove 

this  difficulty 
the  Str te  was  divided  into  the  four  Troop  Areas, 
a  simple  outline  m;i.p  of  the  routes  in  each  area 
was  made  and  each  r^^ute  divided  iato  mile  stretches 
identical  with  those  on  the  Accident  Spot  Majjs. 
Those  mile  stretches  were  then  ratr'd  so  that  by 
a  quick  examination  from  this  patrol  uap  an  officer 
could  gather  the  facts  pert'.'.ining  to  those  miles 
which  load  been  assigned  to  him  for  patrol  duty. 

Ratings  for  these  lile-stretchss  'T'-^re  based  on  units 
adopted  by  i:u-urr.nce  companies  as  indicating  the 
proportionate,  unit  costs  of  settled  accident  claims, 
i.  e.,  a  death,  reprosontod  five  units,  a  porsonai 
injury  two,  and  a  property  damage  one  unit.   This 
was  an  arbitrary  basis  found,  when  applied  to 
accident  data  usod  by  us,  to  adnirably  show  the 
accident  density. 

When  the  total  density  of  the  accidents  which 
happened  in  any  mile-stretch,  thus  weighted,  adr^ed 
to  more  than  ten,  the  mile  was  rated  as  a  "Number 
One  Kilo",  'vhen  between  ten  an:-  five  as  a  "Niojnbor 
Two  Mile",  and  when  under  five  as  a  "Numb'-r  Three 
Mile".    Any  mile  rated  as  a  "Numter  One  Mile" 
',7as  immediately  given  attention.    Our  records 
of  sites  previously  studied  wore  examined  for 
behavior  and  speed,  and  these  compared  wife  the 
actual  accidents,  or,  if  no  study  had  previously 
been  ms.de  at  a  site  in  which  nioraorous  accidents 
were  currently  reported,  then  a  behavior  study 
was  ordered  for  the  locations  whore  accident 
severity  was  currently  high. 

In  this  fashion  the  change  in  rating  by  semi-annual 
records,  -no  now  by  Q\iarterly  records,  indicated 
whether  or  not  such  miles  and  the  locations  in 
these  miles,  vTore  generally  shoeing  more,  or  fewer, 
accidents  and  thus  automatically  put  such  mile- 
strctchos  on  the  list  for  active  attention  or 
permitted  the  effort  then  assigned  to  such  mile- 
stretches  to  be  placed  where  accidents  and  vio- 
lations had  increased. 
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(j)  Patrol  Maps  and  Tables  Cont'd  -   This  proved  to 

be  a  lOf'Tical, 
practical  and  definite  means  for  assigning  road 
patrol  men  where  they  would  be  most  effective  and, 
in  practice,  only  called  for  an  adjustment  of  hours 
for  patrol,  based  on  peak  accident  and  volume  condi- 
tions to  permit  its  effective  use. 

A  1-^ter  refinement  eliminated  all  mile  stretch  records 
on  the  sponsor's  patrol  map,  excepting  for  "Number  One 
Miles".   For  these  miles  the  data  was  affixed  as  a 
fraction,  the  niimerator  of  which  gave  the  total  acci- 
dents for  the  preceding  accident-record  period  and 
the  denominator,  the  deaths  during  such  periods.   The 
complete  one,  two,  three  mile  record  was,  first  prepared 
to  reveal  the  conditions  throughout  the  State;  the 
simplified  form  was  prepared  for  the  patrol  work  of  the 
sponsor. 

This  style  of  patrol  schedule  was  discontinued  with 
the  last  quarter  of  193^,  as  a  better  plan  had  been 
devised.   Effective  January  1937  the  following  plan 
was  put  into  operation,  has  work  id  successfully,  and 
until  further  improvements  can  bo  made,  will  be  used 
as  the  basis  for  patrol  purposes. 


PATROL  Basis 

Several  elements  have  boon  taken  into  consideration  in  setting 
up  the  schedule  and  as  the  basis  for  its  use. 

(1)  A  definite,  easily  recognized  unit  of  highway, 
one  mile  long,  for  use  in  studying  and  for 
assigning  tho  portion  of  the  highway  to  be 
patrolled  -  the  one  mile  block. 

(2)  The  four  quarters  covering  tho  nearest,  full, 
twelve  months  for  which  tho  accident  records 
are  complote  -  th.i  fiscal  year. 

(3)  A  record  of,  and  a  breakdown  of,  tho  accidents 
for  this  fiscal  year  into  killed,  injured  and 
property  damage  only  -  the  accident  record. 
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(k)     A  rneinr.  fcr  rating  a  r.ilc  block  in  order- 
to  rrion.£;uro  ita  j.roneness  to  accii^r.t  j  for 
definite  periods  -  the  accidenb  lo^.-rcort^.f-e.;-- 
horeinaftor  called  the  n,cciae-au  ""r.-t  '  '\(  , 

(5)  A    x-pcord  of  the  time  Then  a'^clc'cjtG  hE-p^oned; 
as  e  basin  ay  on  -vhicii  to  de'^ernino  the  period 
whore  patrol  effort  should  te  concentrated  - 
tho  t i mo  schodule. 

(6)  A  Licons  for  in.iicatinf:  p-rticularly  bad  cpots 
in  a  siven  /nile  -  tho  spntt'^d  loc-.tions  , 


PUEP3SE  OT  ?HS  P^-TROL  UNITS 

Tho  oOvor-1  units  -^.o-^ve  listed  'ivo  tho  n?cossary  informa- 
tion from  ^,'hich  to  plvn  ahead  ^n-i  to  1?.^  out  a  schedule 
for  patrol  to  fit  th.'  conditions  li-.tln  to  b.i  encoiantercd, 
so  far  as  can  be  don^.'  by  usin^;:  previous  r., -cords  for  the 
purpose.    The  following  explanation  iiho-.TS  both  the  first 
purpose  of  the  diff er -nt  groups  of  facts  and  other  uses  to 
which  thcs  1  facts  can  be  put  for  tho  purpose  of  treating 
the  entire  roao  patrol  under  an  organized  plan  aimed  to 
reduce  traffic  violations,  and  inncc  d-^aths  and  injuries, 
on  tho  State  -.nd  ITumberod  Routes  of  Massachusetts. 

(1)  One  Mile  Block  -  The  portion  of  each  such 

route  -ritliin  the  liniits  of 
a  to'.'n  has  bec^n  divided  ii.i:'^  one  mile  blocks  for 
two  reafjons,  it  gives  a  convenient  means  for 
assigning  patrol  duties  an:l  recording  the  units 
of  work  done  by  patrolmen,  -..nd  it  offers  the 
smallest,  practical  unit  of  area,  within  which 
accidents  can  be  grouped. 

It  may  not  ber  :v  perfect  aethod  and,  when  put  to 
use,  probably  will  reveal  fiailts  which  can  be 
corrected  in  later  quarters  based  on  experience. 
It  has,  however,  been  found  workable  for  other 
purposes  and  has  been  adopted  for  patrol  purposes 
for  th'^  same  reason. 

.  These  nile  blocks  are  nui.ibered  on  each  route 
be-^inning  at  the  north  end  of  bhe  route  and 
going  south,  or  at  the  east  end  and  going  west. 
If  tho  last  block  in  a  tov^n  is  lass  than  one- 
half  a  mile  in  length  it  is  thro-.m  into  the 
preceding,  lower  numbered  block;    if  over 
one-half  and  under  one  mile  it  is  considered 
as  a  mile  block  a.nd  given  a  number.    On 
all  Rout'.-i  Strip  Maps  these  mile  blocks  are 
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indicatea  by  arrov/s  pointing  to  th".t  place  on  the  route 
where  the  nils  block  begins  and  ends. 

This  pventiially  will  enable  rer-.dv  conparisons  either 
of  the  work  assigned  or  the  results  obtained:  on  a 
section  of  a  route  heretofore  pitrolled,  'There  such 
a  section  '^as  previously  designated  by  local  streets 
or  other  names,  and  hereafter  may  be  designated  by 
such  o.efinitely  numbered  miles.   This  greatly  simpli- 
fies patrolled  mileage  for  record  purposes. 

It  i-'ill  also  be  found  that  the  accident  totals,  or 
the  accident  rating  hereinafter  described  for  these 
rnile-blocl's,  can  be  added  together  for  any  portion, 
or  all,  of  a  route  and  divided  by  the  total  number 
of  such  blocks.   The  result  will  give   a  figure 
which  caii  be  u.sed  to  indic-ixts  the  accident  rate  per 
mile,  or,  if  the  accident  ratii^gs  (^rhich  see  below) 
are  u.ied,  moasure  the  severity  per  mile  for  a  desired 
quarter  in  tie  fiscal  year. 

A  proper  use  of  this  method,  as  time  goes  on,  should 
show  -.vhether  any  real  improvements  are  being  made  as 
a  result  of  patrol  effort  as  well  as  where  sections 
patrolled  can  do  dropped  and  other  sections  added. 
This  'Ta,s  one  of  the  secondary  considerations  in 
adopting  this  uiiit  for  measuring  the  routes  covered. 

(2)   Fiscal  Year  -   In  determining  the  length  of  a  period 
lon,^;  enough  to  give  a  reasonably 
proportioned  picture  of  the  accident  record  and 
tendencies,  in  any  single,  one  mile  block,  a  year 
was  considered  to  be  long  enou. ;;h  because  it  reflected 
the  changes  in  weather,  of  density  of  travel,  the 
effect  of  daylight-saving,  school  and  vacation  traffic 
and  other  features  varying  with  the  seasons. 

The  use  of  a  calendar  year  was  abandoned  because  its 
record  ,  as  time  '-^ent  on,  gave  lees  and  lc.3s  a  true 
reflection  both  of  actvial  accident  conditions  created 
by  the  meet  recent  traffic  and  of  the  effect  of  enforce- 
ment, before  another  calendar  j'car '  s  record  could  be 
made  available. 

Local,  St.te  and  M.  D.  C.  Police  reported  accidents 
are  used,  including  those  involving  property  damage 
only.   Property  dama.go  accidents  are  more  serious 
accidents  avoided  only  by  mere  chaiice. 
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In  the  normal  course  of  events  it  takes  about 
one  calendr-r  quarter  of  three  .nonths,  or  from 
sixty  to  ninety  '.ays  to  gn.ther,  check  and 
compile  the  local,  police-recorded,  accident 
records  for  the  preceding  q^uarter  for  cojnbination 
■,7ith  the  accidents  reported  "o.y  the  State  Police 
for  the  same  period. 

This  means,  in  substance,  that  in  laying  out  a 
Patrol  Schedule  for  January,  Pebrur.ry  and  March, 
the  latest  complete  records  end  at  the  preceding 
September  thirtieth.   As  at  present  organized, 
record  taking  time  cannot  be  r.^Ttcrially  shortened. 


The  fiscal  year,  in  the  manner  used  here,  iriH 
regularly  be  jxactly  three  ;:ionths  behind  the  quarter 
for  which  the  Patrol  Schedule  is  prepared  j^  advance. 
The  records  -^ill,  therefore,  include  the  last  quarter 
period  for  which  rec^.rds  have  been  completed  and 
extend  back  to  include  the  three,  quarter-periods 
immediately  preceding,  thus  forming  the  fiscal  year 
of  four  full  quarters. 

This  method  constantly  droiDS  r.n  eld  qioartor,  and 
adds  a  new  quarter  to  tLo  fiscal  year,  as  each  new 
Patrol  Schedule  is  prepared. 

By  this  meins  the  records  are  sufficiently  near  the 
quarter  on  which  t'le  Patrol  Schedule  is  based  and 
makes  it  reflect  any  changes  in  local  conditions 
covering  xay    '.ecrease  or  increase  in  accidents. 
It  will  thus  indicate  -Tith  reasonable  promptness, 
the  need  for  less,  or  more,  latrol  as  conditions 
warrant.   A  calendar  year  does  not  offeiE  this 
feature.   Such  a  j'ea-r  is  fixed,  not  movable. 
Finally,  it  may  be  a  full  year  behind  actijal  con- 
ditions. 

Note  that  a  E::.trol  Schedule  is  prepared  in  advance 
with  the  idea  that  through  its  use  the  most  recent 
accident  record  of  an  identical  quarter  period  is 
used  to  forecast,  as  nearly  as  can  be  done,  about 
what  type  of  accidents  the  future  should  be  expected 
to  give,  and  at  'vhat  probable  locations  and  times. 
This  is  more  fully  explained  on  page  l6  -under  "Acci- 
dent Ri>.ting". 
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(3)   Acci  dent  Record  -   Th';  aciddent  r'3coru  covering  the 

fisca^l  yaar  is  :jho\;n  in  four  itemsr 
PiP'ot  the  total  nu-.iber  o^  ajniients  oi"  a?Ll  kinds, 
shown  Linier  (iTo.)  rGg..j.i'dlos.3  of  whether  these  accidents 
involved  death,  injury  or  property  dariago  o_n]y, 
Second,  the  killed  in  tho£,e  accidents  shown  under  (K)^ 
Third,  tn-^  i'ljured  shown  unier  (j).   I'ourth,  those 
accide.its  in  \7hich  property  damage  only  occurred 
shoT/n  under  v,r)  ^ 

The  purpose  of   this  brv.akdown  ir-    to  indicato  the 
tiend  of  tne  t;y-ne  oi"  acci:lents  that  are  liappening. 
If  the  percentage  of  fatalities  and  injiiries  is  high, 
then  rockless  or  drunken  driving,  in  its  many  aspects, 
is  a  natural  presinnption  and  should  call  for  rigid 
enf orcomeat  a"ainst  violations  of  this  type. 

If,  on  the  other  ha;id,  j-rrjperty  da.aage  is  high,  it 
nay  indicate  some  disturbing  local  physical  condition, 
either  of  :x   temporary  or  permanent  r.abure,  upsetting 
the  easy  and  natural  movement  of  vehicles. 

The  intcrpretr.tion  of  these  figures,  if  carefully 
examined,  reveals  nuch  of  what  is  taking  place  in 
the  way  of  accidents  ou  the  highways.   The  time 
involved  in  such  a  study  should  enable  any  person 
responAiblG  for  organizing  a  highway  patrol  to  know 
where  the  bad  regions  exist  and  what  treatm.ent  is 
required.   These  records,  aside  from  those  in  the 
attached  schedule,  now  are  available,  on  request, 
for  a  period  of  three  years  (covering  State  and 
Local  Police  records)  for  ^-uch  supplementary 
comparisons  as  may  be  r'.quired  in  any  area  or  on 
any  routes. 

(U)  Accido  it  Rr'.ti..g  -  A  mere  .^roup  of  figures  setting 

forth  the  nuJTibcr  of  notor  vehicle 
accidents  for  a.  given  piece  of  nigh-ay,  when  broken 
down  into  killed,  injured  and  property  daMS.ge  groups, 
is  not  visually  sufficient  information  upon  which  to 
base  a  prtrol  schedule.    It  requires  the  considera- 
tion of  too  many  units  and  causes  a  confusion  when 
used  as  a  basis  upon  which  to  compare  many  miles  of 
higliway.    However,  if  th^;-  total  of  all  tyoos  of 
accidents  (killed,  injured  and  property  damage)  arc 
combined  into  one  figure  for  each  mile,  for  any 
given  •ooriod,  it  then  bocjues  a  relatively  simple 
task,  by  comparing  these  totals,  to  secure  a  fair 
idea  of  the  conditions  that  orevail  on  a  route. 
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Based  or?  these  totals  it  is  possible  to  set  a 
figure;  suited  to  any  7rcop  ilrec,  or  \;o  any  route 
above  'ihich  it  ib  deemed  necsssaty  tc  establish 
enf 01  ceme it  patrol  or  below  which  h-uch  patrol  .-jan 
temporarily  be  abandoned.    iVhilc  o^h?:'  £%' ccor^ 
as  lat'ir  explained,  have  their  bearing,  this  inethcd 
has  heen  found  to  represent  accident  tendencies  of 
a  gi'i'en  aroa  ^rith  sufficient  accuracy, 

Axident  Ratings  are  shown  as  utjo  e^itries  against 
each  mile,  one  entry  covering  a  cu^rter  (O^r.)  i:i   the 
preceding  fiscc-l  year  corresponding  wi^h  the  ono  for 
which  the  current  Batrol  Schedule  'las  been  set  up, 
and  one  entry  covering  a  percentage  (^)  representing 
what  part  of  the  total,  fiscal  year  accidents  occurred 
in  the  cciri'esponding  quarter  (Q,r)  in  that  fiscal  year. 

The  reason  for  this  method  of  rating  is  to  show  the 
accident  loading  for  a  given  mile  for  the  quarter 
based  upon  the  noarest  fiscal  year  for  which  records 
have  been  tabulated.    i'or  example,  in  setting  up  the 
Patrol  Schedule  for  the  first  quarter-,  of  1937  the  acci- 
dent record  is  given  for  a  fiscal  year  composed  of  the 
last  quarter  of  1935  and  the  first  thr2e  quarters  of 
1936,  thus  bringing  the  accident  record  up  to  include 
the  last  complete  quarter  available,  namely,  the  q\aarter 
ending  September  J,0,    1936. 

Alongside  this  fiscal  year  accident  record  is  placed 
the  accident  rating  for  the  quarter,  with  its  percentage 
for  the  first  quarter  of  1936,  as  a  basis  of  what  might 
normally  be  expected  for  the  f?rst  quarter  of  1937* 

This  method  at  once  indicates  how  much  of  the  accident 
record  occurred  in  this  particular  quarter  and  gives 
a  general  idea  of  what  to  expect  and  plan  for  in  the 
future  in  the  mile  hlock  to  which  this  pair  of  figures 
applies.    It  is  obvious  th^at  if  the  accident  record 
for  a  fiscal  year  stood  at  100,  and  at  75  (equal  to  75^) 
for  a  particular  o^uarter  corresponding  to  the  one  under 
consideration,  that  three-fourths  of  the  entire  accidents 
came  in  the  same  corresponding  quarter  the  previous  fiscal 
year  that  is  now  planned  to  be  covered  by  the  current  sche- 
dule.  It  is,  in  effect,  a  diagnosis. 

In  the  sa.me  manner,  and  on  the  same  basis,  irdle  after 
mile  of  a  route  can  be  compared  either  for  the  year  or 
for  the  quarter.   Moreover,  as  the  schedules  are  issued 
and  accumulate,  qu'i.rtcr  by  quarter,  the^e  "atings  show 
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tho  effect  of  patrol  effort  or  of  any  other  means 
applied  to  the  reduction  of  accidents 4    It  is 
believed  that  this-means  nf  displaying  accidont 
conditions  will  be  far  more  accurate,  more  easily 
used  and  flexible  than  any  maps.   Such  a  use  of 
these  Patrol  Schedules  should  cover  at  least  four 
quarters  of  a  year  until  any  difficulties  in  set-up 
and  manipulation  aro  romoved. 

(5)  Timo  Scheiulo  -  The  several  features  of  the  Patrol 

Schedule  set  forth  in  (l)  to  (U) 
above  give  the  facts  pertaining  to  accidents  and 
their  location,  but  no  indic-ition  as  to  when  the 
patrol  should  be  applied.     It  is  obvious  that 
for  each  mile,  and  in  some  cases,  for  certain 
sections  of  miles,  the  accid.}nts  will  tend  to  come 
during  definite  periods  in  the  day  or  on  specific 
days  of  the  week,  duo  to  tho  ;iaturo  of  the  travel 
thoroon. 

The  t^vo  tine  schedules  "'.ro  designed  to  reveal  this 
information.   Each  accident,  therefore,  is  put 
under  the  hour  of  the  dry  .'md  under  the  day  of  the 
week  when  it  happened.  Already  they  arc  (■grouped 
under  three  definite  months  of  a  quarter.   Such 
time  classifications  require  no  further  explanation 
since  they  largely  explain  themselves. 

(6)  Spotted  Locations  -  In  each  mile  there  are  apt  to  be 

locations  whore,  for  one  reason 
or  another,  usually  definite  tyoes  of  violations,  an 
\inusual  nu'iber  of  accidents  have  appeared.   If  such 
locations  occur  in  a  given  mile  and  any  facts  are 
available,  in  addition  to  the  accident  records  them- 
selves, sufficient  to  enable  the  person  laying  out 
the  schedule  to  secure  .'i  more  comTplete  record  of  the 
causes  of  the  accidents,  or  showing  the  necessity  to 
coneontrato  on  one  or  nore  locations  in  a  given  milo 
for  specific  violations,  those  facts  will  be  placed 
on  the  back  of  e-ach  sheet,  or  even  in  special  separate 
reports  sent  out  with  the  schedule  itself. 

Each  item  is  preceded  by  an  identifying  number  in 
parenthesis.    On  the  face  of  the  same  page  this 
number  'vill  appear  against  the  block  to  which  it 
refers  under  the  column  headed  "Spot".    Facts 
covering  the  location  will  be  sufficient  to  locate 
the  fpot  definitely  so  that,  in  the  a,:^si.p-naent  of  a 
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patrol  the  officer  vil"',  kr.ow  exr.ctly  \"^he'-e  an^ 
unusizally  bad  spot  is  locr.ted  p::.6  "vhat  t^^^e  of 
violation  to  "be  cilert  to  uetoct. 

Propftr  ias.3  of  this  iiifor.-nation  shou]  i,  over  a  period, 
enaole  the  elimination  of  "death"'  cix-"-es.  intersections, 
hills  and  so  forth,  and  other  snots  wher  •)  ssvere  acci- 
dents nr-cur  frequently.   Moreover,  if  such  enforcement 
still  fails  to  reduce  the  accidents  there  is  then 
sufficient  reason  to  call  for  thorough  study  of  the 
physical  characteristics  by  comnetent  and  responsible 
authorities. 


LIMITATIOl'S  OF  SCH:j:SU1iE 

The  foregoing  items,  Basis  of  Schedule  and  Purpose  of  Schedule, 
explain  the  basis  upon  which  the  fact 3  in  the  schedule  have 
been  set  up.    Those  v.'ho  may  be  called  upon  to  use  these  facts 
in  selecting  sections  of  highw  y  to  be  patrolled  and  to  assign- 
ing a  limited  number  of  uen  to  this  duty  in  a  nanncr  to  secure 
the  most  efficient  coverage,  may  find  tnr  following  facts  ^7orth 
considering. 

(1)  The  schedule,  by  anl  of  itself,  is  not  a  final  or 
complete  solution  -  it  is  a  convenient  and  accurate 
means  for  placing  all  the  -accident  data  compactly 
and  quickly  before  the  assignment  officer* 

(2)  Each  such  loc.:^l  officer  already  has  a  complete 
knowledge  of  the",e  routes  and  0:^  the  general 
behavior  of  drivers  on  such  routes,  both  during 
congested  traffic  and   under  light  traffic  condi- 
tions.. 

(3)  Each  such  officer  has  a  plan  for  assignin.:;;  oatrol 
duty  he  is  nov/  using  with  satisfaction  and  with 
success.   Hov/evcr,  much  of  the  infor.^ation  new 
for  the  first  time  placed  at  his  disposal,  should 
enable  a  more  effective  plan  of  operation  duo  to 
an  attack  bf.snd  on  comnlete  di  ta. 

(U)  Like  any  suggestion  for  improvement  of  a  going 
procedure,  based  upon  additional  facts,  time  is 
required  to  fit  it  into  any  previously  used  plan. 
Only  by  assuming  a  broad  outlook,  recognising  both 
the  groi-dng  complexity  of  traific  control  and  giving 
the  Plan  herein  presented  a  f:  i-  trial  can  -.ly  real 
benefit  be  derived.    The  plr.\n  is  presentee  \/ith  the 
belief  that  those  -vith  whom  it  is  placed  vdll  give  it 
such  a  trial  and,  as  tire  re'^eals  changes  to  mal-ce  it 
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moi'e   eff3ctivs.    either  b;;  adiin.j   '■^o   :t   i.-r   tf.iking 
from  it  -.'Jic'-t   is   an  longer  ncsdeJ.    i-^;--x;y  oif>r 
their   id.;as   to   those  ;*t  present    :;o:iC-jrned  with  its 
preparation. 

[5)      The    GJnti.-c    milcrro   of   tho  o+-.ac";   ard  ^\<.i'.'!".crnd  roiitos 
(a   tot;!   cf  33^9    --les)   has  teon    ■chodu^cd,    not  vi th 
the   irtca   that   this    is   all    to  bL   patrolled  but,    first, 
th. '.t   :?uch  miles  as  now  o.re  patrolled  sh.-.ll  be   covered 
in   th.:   mst   efficient   mrjir-er ;    scc(-nd,    thrt   through 
the   records  here   presented,    those  responsible   for  patrol 
shall  be  able,    through  advance   information  not   no^; 
available   to   them,    to   detect   thoso  road^  which,    by 
their  rccor^l,    eventually  './ill   call   for  pat-^nl;    third, 
that    through   the   record  of  accident   reduction   thc^e 
Patrol   Schedules  '.'ill   shov;  as   time   I'ocs   en      thrt  men 
can  bo  rorroved   either   t3mporarily   or  permanently  for 
new  o-S'^ic^nmcnts.. 


USE  or  TF^  S3HI3UT.E 

The  methods  by  v/hich   those  vrho  dooi-iined   the    schedule   cnsider 
it   can  be  more   effectively  usod   fr.ll   into   th^;   follov/ing   steps. 
They  are    su;,  ;c--tive   only. 

(1)  Scan   the  Hatin,';  Column,    and  r^ainst   the   column 
headed   {%)   and  in   the   space  immediately  .•.-.t    the 
right  made  by   the   two  parall,.;d  lines,    enter  near 
the   to'->  a  checl:  mark  a.vxinst   those  mile  3  where 
more   t;i"n,    say  for   n  beginninr:,    t-renty-f ive 
percent   of   the  year's  accidents   £ 'e  represented 

by   the  ouarter.      Experience  may   dii-tate  a  different 
percents^e   to  be   suited   to  a  given   Troop  Area,    or 
after    the   schedules   for   a  n-imber   of  qr.arters   are   on 
filOj    examination  may   sui,s,est  another  percenta^:,e, 
either   hi,;;her   or   lower.      Tine  ;uid   trii.-,l   only   cpji 
deturvTlne. 

(2)  Run   th..;   -Tiileatjo  e.  second   time  and   check   thc;Ge  niles 
V:'herc    the  name,  :r   of  accident?  a  pears    to  bo  hiii^'h. 

(3)  Run   the  m-'.leat^e  of   the  given  route  a.  third   time   and 
check    r.ho  >e  !.',iles   (in   the   same   checking   space)   vhere 
de.ath-j  have   occurrer^   or  ■.'here   the   number  of   injuries 
is  hi  :;h  co/i-ip.ared  v/i  th   the  nur.be?-   of  accidents    :'n    the 
fcivcr.  mile  lloch 

(U)      Then,    preferably  with  colored  pcincil,    circle  o' 

block   in    those  miles   checl-'.ed   throe   times        i'    w'll 
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be  found  that  given  stretches  of  connected  miles 
will  appear  callinfc  for  patrol.   Compare  this  vdth 
the  miles  as  now  patrolled  and  consider  adding 
those  now  marked  under  the  Schedule  and  not  now 
patrolled,  or  of  abandoning  those  that  do  not 
appear  at  all. 

(5)  Scan  the  hours  from  midnight  to  midnight  and  circle, 
underline  or  check  those  -groups  of  h^urs  v/hich 
appear  to  produce  the  burden  of  accidents. 

(6)  Scan  the  day  columns  and  likewise  circle  or  tnc.erline 
the  three  days  most  burdened  \vith  accidents. 

(7)  An  examination  of  the  sheet  will  now  show  certain 
miles  blocked  out  as  ha-ving  a  bad  r.ccident  rating, 
and  the  mass  of  circled  hour?,  and  days  will  throv; 
this  wnrk  into  periods  in  -.ihich  patrol  should  be 
placed. 

(8)  Stack  this  information  a.^ainst  the  f^eneral  knowledge 
of  volume  and  other  facts  now  possessed  by  the  s^ssign- 
ing  officer  and  a  basis  for  patrol  is  reasonably  rjid 
effectively  set  up. 

(9)  Schedule  these  miles  for  the  officer,  and  if  there 
be  information  coverin;^  "spotted  locations",  put 
this  on  his  schedule. 


BASIC  KJ'.PS 

Supplementing  this  Patrol  Schedule  a.re  a  set  of  basic  strip 
maps  each  representing  a  State  and  Furabered  route  in  its 
entirety.    These  maps  show  the  general  shape  of  the  route 
in  its  meanderings  through  the  several  tovms,  its  crossing  of 
tovm  boundaries,  its  intersection  with  other  State  and  Numbered 
routes  and  all  other  roads  and  highv/ays. 

On  the  border  are  given  nilea^ies  from  the  start  to  the  end  of 
the  route,  and  at  tov/n  lines  and  intersecting  routes,  so  that 
distances  may  be  readily  determined  by  simple  additions  and 
subtractions.    By  means  of  arrows  the  nile  blocks  found  in 
the  Road  Patrol  Schedule  are  deter:nined  for  ready  reference. 

There  also  v/ill  be  found  ro,ilro.^d  crossings,  bridges,  under- 
passes, rivers  and  other  pronounced  features  to  enable  definite 
spots  on  the  route  to  be  located.   By  means  of  code  numbers 
of  four  di-:its  enclosed  in  a  box,  thus  -  llGS  -   with  leaders 
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running  to  the  route  itself,  there  has  been  identified 
over  twelve  hundred  locations  on  these  routes.   Each  of 
these  locations  has  had  its  physical  features  placed  on 
a  "Coded  Site  Map"  bei.ring  the  same  number  as  that  in  the 
box  (thes3  maps  will  be  available  under  Lsepa^^ate  covers) 
for  use  in  the  preparation  of  accident  reports  or  in  con- 
sidering troublesome  spot=!  in  the  -liles  ■notrollcd. 

For  each  oi'  theso  coded  sites  thero  is  available  one  or 
more  violation  record  covering  the  liabits  of  drivers 
taken  at  these  points  'fithin  a  period  of  t'.vo  and  a  quarter 
years.   On  request  n,  complete  record  for  any  such  site 
can  be  obtrdned  for  uso  with  the  patrol  schedtile. 

If  infornation  spotted  as  a  point  in  any  given  -nile  in 
the  schedule  calling  for  snecial  enforcemont  work  happened 
to  apply  to  one  of  these  coded  sites  (as  explained  in 
"Spotted  Locations"  above)  the  code  nijraber  will  be  given 
and  the  location  quickly  founo.  on  the  liip.p,  thus  insuring 
its  correct  identity. 

Work  shoots  of  each  Troop  Area  showing  towns  and  routes 
in  the  towns,  are  availa.ble.    One  form  gives  the  routes 
with  n\inbers,  the  other  gives  the  routes  with  mile  blocks 
identical  with  those  in  tie  Patrol  Schedule.   Theso  will 
be  found  helpful  in  planning  the  patrolled  areas  and 
as'^igning  patrolmen. 


CONCLUSION 

In  any  will  cx^'cuted  piece  of  work  good  equipment  is 
essential.     So,  also,  is  a  -nropcr  use  of  such  equip- 
ment.     Just  as  the  Bertillion  System  of  finger  prints 
is  a  logical  piece  of  nolice  equipment  so  also,  is  data 
of  the  sort  herein  described  for  the  planning  of  a  high- 
way -oatrol  system.    It  is  intended  to  be  just  that, and 
over  a  pi^riod,  to  be  perfected  by  cooperation  with  the 
officers  who  plan  patrol,  into  the  finest  thing  of  its 
kind  in  the  hands  of  any  State  Police  force. 

The  record  of  ohe  Massachusetts  State  Police  in  reducing 
a:;cid.  nts  during  the  last  three  years  has  been  \inquii.li- 
fiedly  good.    It  is  hoped  that  this  addition  to  its 
eqiiioraent  will  make  its  work  in  t.iis  field  the  envy  of 
all  other  Stato  Police  groups  in  this  countryc    If 
intelli.jently  used,  and  perfected  by  intelligent  use 
over  a  long  enough  period,  it  will  do  just  this. 
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(k)   Field  Studies  -  Basod  on  carefully  pl-.-nnod  scanning 
of  the  accidont  rocords,  and  of  the 
previous  field  stulies  (the  terra  field  studies  is 
used  interchangeably  -jith  behavior  studios  to  indicate 
all  records  of  the  Trong  driving  h-nbits  or  violations 
of  motor  vehicle  operators  wherever  taken)  those  loca- 
tions found  to  be  hazardous  and  requiring  immediate 
study, are  detcr:7iined. 

It  iias  been  found  that  the  prodor.uno.ting  causes  for 
the  accidents  reported,  and  of  the  prevailing  and 
most  pronounced  type  of  violation,  at  any  given  site, 
usually  are  similar.   The  field  study  is  made  to 
determine  whether  the  predominating  violation  has 
increased  in  freo^uoncy  or  a  now  type  of  violation 
has  spring  up.   This  indicates  at  once  whether 
the  patrol  effort  should  be  increased  in  this 
direction  or  whether  study  should  be  made  to  dcter- 
fnino  th;'-t  the  predisposing  cause  is  due  to  some 
construction  or  cquip.'iont  feature  of  the  l':>cation 
calling  for  engineering  tr''atment. 

Based  on  these  records  of  known  conditions  at  a  site 
a  Recommended  Study  Sheet  is  made  out  and  sent  to  the 
field  supervisor  concjrncd,  indicating  what  studies, 
based  on  all  previous  accident  and  violation  records, 
seem  necessary  and  the  time  when  such  studies  apparently 
should  be  made.     A  copy  of  this  sheet  servos  as  an 
office  record  until  work  is  completed  and  the  additional 
information  added  to  the  accumulated  facts  concerning 
the  site. 

If  the  su,porvisor  believes  the  study  useless,  or  in 
need  of  change,  based  on  his  intimate  kno^7lcdge  of 
the  location  and  the  conditions  there  existing,  he 
returns  it  with  such  changes  for  correction;  other- 
wise, he  returns  it  as  a  guide  showing  the  office 
what  rocords  to  erpect  later  fr  )rn  the  field.   Wlien 
received  by  tlie  troop  supervisor  a  Locatiofa  Sheet  is 
iimde  by  him  (which  becomes  the  Job  order  for  the 
actua.l  field  crew  which  will  do  the  \Tork)  giving 
the  exact  instructions  as  to  oirae,  location,  direc- 
tion of  traffic,  location  of  observers,  men  and  equip- 
ment reauii-ed.and  a  brief  line  sketch  to  avoid  errors 
of  duplication  of  observations  or  dir.-cti'->n.   The 
field  stuoios  are  then  made  in  due  course  at  the 
time  thus  set.    Normally,  soitg  thirty  thousand  man- 
hours  have  been  used  in  this  work  qu-rrtcrly. 
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(k)   Field  Studies  Cont'd  -  A  copy  of  this  location  sheet 

is  retained  in  the  Boston  Office 
Computing  Division  as  an  indication  of  what  work  was 
finally  done,  and  when.  This  plan  is  simple  and 
avoids  needless  studies.   It  enables  accurate  records 
to  be  taken  when  and  where  necessary. 

(l)   Field  Study  Forms  -  After  considerable  study,  trial 

in  use,  and  constant  effort  to 
reduce  our  field  study  sheets  to  the  simplest  form, 
a  set  of  eight  field  forms  was  evolved  which  proved 
satisfactory.   These  forms  consist  of,  and  cover, 
the  items  "below. 

S  ~  Stop  Sign  Obedience 

Made  full  stop 

No  interference  -  interference 

Failed  to  Stop 

No  interference  -  Under  3  m.p.h,  and  over  3  mipih. 
Interference  -  Under  3  m.p.h.  and  over  3  i^ipill'k 
Note:  -  Interference  means  cross  trafficon. 
street  protected  by  the  stop  sign. 

TD  -  Driving  &  Traffic  Signal  Violations  -  Vehicular* 

Entered  facing  red 

Entered  fading  red  and  amber 

Caught  on  red 

Entered  on  flashing  red 

Started  too  early 

Over-ran  stop  line 

Turning  from  wrong  lane 

On  left  of  center  line 

Passing  at  intersection 

Excessive  speed 

Passing  to  right  recklessly 

Note:  -  Proper  record  of  nature  of  signal 
equipment  whether  pre-timed,  semi- 
automatic, full  automatic,  constant 
directional  arrows,  and  timing. 
Pedestrian  button  control  at  loca- 
tion noted.  Also  hours  when  opera- 
ted manually  by  police  or  set  flash- 
ing. The  driving  violations  on  this 
form  axe  the  most  prominent  violations 
occurring  at  intersections  controlled 
by  Traffic  Signals. 


(*) 
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D  -   Driving  Violations* 

Turning  from  wrong  lane-left  and  right 

Failing  to  keeiD  risht-^^^^  '''''^'^  opposite  direction 
Failing  to  keep  rignt  ^^^^  behind  tries  to  pass 

On  left  of  center  line  at  hazard 

Excessive  speed 

Passing  at  hazard 

Cut  corner-left  or  right 

Following  too  closely 

Cutting  in  too  close 

Gutting  out  with  car  coming 

Passing  on  right  recklessly 

P  -  Traffic  Signal  Ohedience  ^  Pedestrian* 

Crossed  on  red  and  amter 
Crossed  wit?i  green 
Crossed  against  red 
D  i  ago  nal  ( j  ay-wal ki  ng ) 

Note:  -  See  note  under  TD  aToove 

H  -  Speed  Record  at  Hazard 

Time  recorded  hy  stop  watch,  required  for 
vehicle  to  travel  in  speed  trap  between 
two  points  a  known  distance  apart.  By 
calculation  (in  the  office)  these  times 
are  reduced  to  miles  per  hour. 

EHO  -  Speed  Record  (Electric  Meter) 

Time  recorded  by  Electric  Speed  Meter 
required  for  vehicle  to  travel  in  speed 
trap  "between  two  points  a  known  distance 
apart. 

L  -  Lighting  Violations 

Headlights  OK 
Headlights  out 

Left  or  right  headlight  shows 

Side  lights  only  in  use 

Front  end  totally  dark 

Tail  lights 

Not  red  (illegal  unless  red  shows) 
Dark  except  auxiliary  (if  one  shows) 
Totally  dark  rear  end 

G-reen  clearance  lights  (trucks  only) 
OK 
None  or  out 


(25) 


"^  ~   Lighting  Violations  Cont'd 

Note;   These  studies  are  taken  simultaneously 
all  over  the  State  prior  to  and  Just 
following  the  semi-annual  equipment 
inspection  by  the  Registrar  of  Motor 
Vehicles.  Found  to  he  sufficient  to 
show  trend, 

V  -  Volume  Count 

This  record  is  required  to  he  taken  with  studies 
previously  listed  unless  marked  with  an  asterisk 
thus  (*),  and  supplies  the  hasis  for  percentage 
and  direction  of  recorded  violations.   Some 
studies  constitute  their  own  volume  record  and 
are  marked  (*)  in  (T)  (p)  (D)  above. 

In  General  -  On  all  field  study  sheets  record 

is  made  of  the  nature  and  condition 
of  the  road  surface,  of  the  weather  and  its  changes 
during  the  study  period,  and  of  any  artificial 
illumination  existing  at  the  site.   Studies  con- 
tinue usually  for  a  full,  continuous  six,  or  twelve 
hour  period  and,  depending  on  the  character  and 
accident  record -of  the  site,  may  be  studied  as  often 
as  twice  in  each  quarter  to  secure  accurate  data  on 
trends  or  to  determine  the  results  of  suggested 
changes  or  of  intensive  police  patrol  for  traffic 
violations. 

As  described  hereinbefore,  certain  members  of  the 
field  crew  check  strip  maps  in  the  field  and  also 
take  loca.1  police  records  when  required. 

(m)   Mobile  Crew  -  g»r  Speed  Studies  on  Open  Highways 

Three  speed  crews  were  maintained  for  the  purpose 
of  securing  the  maximum  observation  of  volume  and  of 
accuracy  of  determination  of  the  speed  of  vehicles 
in  their  normal,  \minterrupted  flow  over  the  high- 
ways in  order  to  give  the  sponsor  and  others  inter- 
ested in,  or  in  need  of,  speed  data  facts  of  a 
reliable  nature. 

Locations  of  sites  to  be  studied  were  selected  by 
the  supervisor  at  points  where  speed  normally  prevails. 
These  records  were  used  for  correlation  with  other 
speed  studies  made  by  the  regular  field  crews  and  to 
indicate  the  regions  or  special  locations  where 
excessive  speed  appears  to  exist  beyond  reasonable  limits 
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(m)   Mobile  Crew  -  For  Speed  Studies  -  either  temporarily 
On  Open  Highways  -  Cont'd        (©•§•  during  the 

movement  to  and 
from  race  tracks,  games,  etc.)  or  permanently.  This 
enables  the  sponsor  more  adeq\iately  to  control  traffic 
movement  and  driver  behavior  on  the  basis  of  peak 
conditions,  either  of  speed,  volume  or  violation,  and 
to  maintain  maximvim  traffic  flow  under  abnormal  con- 
ditions apart  from  behavior  control. 

This  equipment  consists  of  three  electric  speed-units 
designed  and  improved  by  this  project,  including  the 
road  trips.  These  trips  are  spaced  either  sixteen 
or  three  feet  apart,  depending  on  the  recorder  used 
at  the  time.  The  vehicles  operate  the  recorders  by 
passing  over  each  trip  in  turn  and  thus  starting  and 
stopping  the  recording  circuits. 

The  machines  consist  of  tvro  operating  circuits,  the 
first  operated  by  the  car  passing  over  trips  actuating 
the  relays,  thus  opening  and  closing  the  secondary 
measuring  circuit.   The  secondary  circuit  measures 
the  current  absorbed  by  a  condenser  during  the  time 
the  vehicle  being  clocked  passes  between  the  trips. 
The  milliampere-metGr  is  calibrated  to  record  the 
actual  speed  in  miles-per-hour  directly  on  its  dial. 

The  entire  device  weighs  about  50  pounds,  is  self- 
contained,  can  be  set  up  in  five  minutes,  requires 
only  one  observer  and  one  recorder,  records  accurate- 
ly to  within  less  than  1^  error  above  fifteen  miles 
per  hour  and  can  record  9S^  of  traffic  up  to  9OO  cars 
per  hour  in  either  one  or  both  directions,  and  100^ 
below  700  cars  per  hour.   It  required  no  complicated 
road  mechanism. 

Development  work  on  weather-proofing  the  road  trips 
has  made  the  device  applicable  to  use  in  any  weather. 
A  supplementary  electrical  unit,  termed  a  "trip  elim- 
inator", is  being  developed  to  handle  any  short-circuit- 
ing of  trips  due  to  dampness  from  weather  up  to  a 
permanent,  metal- to-metal,  dead  short  circuit.  These 
improvements  prevent  lost  time  due  to  failure  of 
instruments. 

A  supplementary  "Vixible  Trip"  or  "Speedscope"  has  been 
completed  for  use,  either  with  these  machines  for  short 
observations  (to  avoid  setting  road  trips)  or  for  stop 
T/atfCh  use,  thus  greatly  simplifying  all  road  speed 
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(m)        MobiXe  Creff  -  For  Speed  Studies  -   studies  of  the 
On  Open  Highways  -  Cont'd  field  cfews  and 

—  offering  a  simple, 

inexpensive,  portable,   clocking-unit   (total  cost  $1.50) 
for  use  by  police  cruisers  which  removes  the  need  for  a 
road  patrolman  to   keep  in  motion  to  check  speeds.     With 
this  device  he  can   station  himself  at  a  location  and 
determine  those  he  will  arrest.     A  unit  can  be  easily 
carried  in  the  pocket. 

These  devices  are  unique  and  far  superior  to  any  type 
yet  used  anywhere  else.     They  represent,  equipment 
eventually  to  be  turned  over  to   the  sponsor  for  similar 
work  it  is  no-t  now  equipped  to  do. 

(n)  Mobile  Crew  Speed  Records  -  Each  studied  site   is  doded 

"by  number,   and  its  exact 

location  and  number  are  shown  on  the  map  by  so.  arrow 
on  the  route  strip  maps  as  a  foundation* 

Beside  each   such  location  a  brief  summary  of  speed 
observations  is  tatrulated  in  a  block  giving  detail-s 
of  date,   time,   direction  and  volume,  with  the  average 
speed  and  the  highest   speeds  recorded  foSr  both  direc- 
tions of  traffic  at  that  site.     Supplementing  these 
maps  is  a  dorapl.ete  tabulation  by  half  hours  and  by 
five-mile  ranges,    of  all   speed  records  taken  at   the 
site,    to  give  more  complete   information.      There  is 
also   a  tabulation,  by  routec    of  all  cars  obsorved 
passing  any  site  at   speeds  in  excess  of  fifty  miles- 
per-hOTor,    shown  by  five-mile  ranges.     These  last 
records  are  "high  spof'  records  for  v^e  of  the   sponsor's 
patrolmen. 

Such  records  enable  tho  sponsor  to  know,  by  percentage 
of  total  volvime,  and  time  periods,    locations  where 
patrolling  for  excessive  speeds   should  prevail »   even  if 
accident   severity  has  not  been  recorded.      It  constitutes 
prevention  before,   rather  than  correotion  after,   death 
or  injury^ 

(o)       Hazardous  location  Studies  -  Many  locations  with  con- 
-"  '  '    '^**~~  tinued  accident  proneness 

call   for  repeated  study   to  determine  the   several  causes 
for  constantly  reowring  accidents,,  whether  these  acci- 
dents are  of  the   same  general}    repetitive,   or  of  a^ 
differing  nature^     The  troubles  may  be  due  to   static 
conditions  such  as  parked  vehicles  "bottle  necks"   slovdng 


(28) 


,;^    -      ,      ^    .   .  ■  *!  '  'V"^'' '•■'■'   _  ':,-■  ■'.'ii''-.  .;''3X":i> 

•*   *-^         •  •  -^     -■'»       ^*»•■        V-C        -it;   Si,J%; 

^»*K>?i  t;i   vj^j^   hiXixs^ii  ^nrZ^  ^<^'^'--'~i!   i'-     '^  -/    -      .-, 

♦;A''^i*i';>r;.jj-;..  ■     j!i   ^^i;;   g^niij  ;y:^^.•;•«   ^»^,:,^.:..J■   ,:,.;H-,  ./^ 

■  v''     •'•^"     ~\;Ja;;'    'V..,,,.-       »r*<         ■•♦  -■    ■■■•  -•.  ,  '■".'.  --^<--- 


:^?i..:n--   ■':  ;.-.,.-.  --.■.-^^v.    ;:  c,.   -^;- \  ._..>'- ^-^ 


■~-i'^:.'  -iji 


-  ■^■'    ■■■>■■■■■  !Ht-:-;f-v  na^;-:!^,./    ■-.:■>  dilr:■^   OU:-i».ti...    ' 


(<*)   Hazardous  Location  StudieB  "•  Cont'd  -  heavy  traffic 

or  to  other 
more  subtle  circrorastances  quite  as  hindering,  such 
as  a  poorly  timed  traffic  signal.  The  study  of  a 
location  by  field  crews,  followed  by  the  repeated 
examination,  at  different  times  and  imder  all  various 
changes  of  traffic^  by  men  skilled  in  traffic  engineer- 
ing, usually  ir-dicates  the  causes  and  reveals  the 
remedies. 

These  studies  are  originated  in  several  ways.  The 
location  may  be  found  from  examination  of  the  axjcident 
and  the  behavior  record;  local  or  State  Police  know 
and  report  it  to  be  bad;  or  field  men  automatically 
discover  it;  or  it  is  reported  as  a  resiilt  of 
public  clamor. 

Many,  in  fact  most,  of  all  towns  and  cities,  except 
those  large  enough  to  maintain  traffic  officers  of 
divisions,  have  no  adequate  force  or  personnel  to 
study  such  locations.  The  Department  of  Public 
Works  Highway  Division  sicts  only  on  written  request 
so  that  such  towns  and  cities  are  often  tmable  to 
properly  prepare  data  and  plans  and  formulate  requests 
for  securing  action  for  the  cases  arising  with  them. 

More  than  one  hundred  sVLCh   hazardous  locations  have 
been  studied  and  reported  on.   Studies  are  in  prep- 
aration, or  are  undes*  way  or  on  file,  for  -urgent 
attention  for  as  maay  laBre.  They  constitute  a  logical 
additional  use  of  the  facts  ascertained  by  this  project 
ftor  th«  apMssojr  mA  aore  of  value  t«  ethep«  as  a  hf* 
product  produced  at  no  appreciable  increase  in  the 
cost  to  the  project.  Much  of  this  data  applies  to 
locations  falling  in  the  patrolled  area  covered  by 
the  sponsor  and  aids  in  its  proper  action  at  such 
localities. 

These  reports  may  involve  only  a  single  page  of  facts 
and  recommendations,  or  run  to  sizable  reports  of  a 
hundred  or  more  pages.  Most  reports  are  supplemented 
with  diagrams,  charts,  photographs  and  other  features. 
Letters  on  file  from  all  parts  of  the  State  attest  the 
desire  for  such  studies,  and  the  need  for,  and  value 
of  such  work. 
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(p)        Town  Reports  -  As  a  logical    sequence  to   the  hazardous 
location  reports,   we  were  asked  at 
various   virjies   to   raaJcc   reports   for  vcrious   torms  and 
citioso      ZKij  £jp-oeared  so  logical   that  we  were 
authorired  l\7  T.  ^PoA.,    o:"fi.:ials   in  Wasliin^ton  to 
start  JsjiUcVry  J'337  nFKjn«;  reports  for  izo'c   over  fifty 
towns  and  eit;.f  <?   in  MabBachusetts,      These   reports 
were   to  lie  made  only  at   the  written  request   of  "town 
or  city  officia3.s* 

Du-firig  195^«    "^orty  guch   town  reports  were  made, 
ranging  ail  >as  ■^a'j  from  a  report  on  a  single 
location  in  a  tonr.  dt'Adied  to  deter™ine  one 
factor,   to   a  coinplei.e  traffifj   study  of  a  town  or  city 
including  voluirie  of  traffic,    i,ccident  records, 
violations,   light   control.,    channelizing  inter sec~ 
tions.^   etc. 

This  work -was  done  hy  competent   engineers^   and  we 
feel  has  teen  an  Qutstajiding  part  of  the  work  of 
this  project. 

Letters  received  from  town  or  city  officials  for 
whom  we  have  done  this  type  of  work  have  been  veiry 
commendatoryc 

(q)        Miscellaneous  Factual  Data  -  During  the  normal 

course  of  working  up 
the  data  gathered  under  the  preceding  activities, 
it   is  ohvious  that  many  special  groupings  and 
arrangements  of  data  thus  prepared  would  be  foiind 
valuable  to  other  people  than  the   sponsor. 

IThenever  these  facts  -were  deemed  usefiil  they  have 
been  issued  to  nzmicipal  officials,    safety  groups, 
schools,    etc.      They  often  serve  to  answer-  letters 
or  messages  of  inquiry  constantly  received  by  the 
sponsor,,    as  well  as  by  the  project,   without  further 
preparation  or  research. 

JJo  accurate  record  exiists  of  the  actual  total  of 
individuals  or  groups  to  vhich  dissemination 
of  this  raiitter  has  been  .made,    but   there  are  on 
record  in  the  files  copies  of  more  than  one  h\indred 
special  reports  on  diffex'ent    subjects,   with 
tabulations  and  comparisons,    completed  and  issued. 
In  addition  there  Isj,  in  the  normal  course  of  the 
work,  constantly  being  built   in  more  or  loss  complete 
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(q)   Miscellaneous  Factual  Data  -  Cont'd  -  form  for 

eventual 
binding  as  complete  •units,  axid  as  a  part  of  the 
-  gro\/ing  mass  of  facts,  many  more  such  reports  and 
comparisons. 

(r)   Lectures  -  The  sponsor  has  continued  to  turn  over 
to  the  project  practically  all  requests 
for  lectures  to  schools,  granges  and  other  civic 
bodies  calling  for  talks  on  matters  pertaining  to 
highway  safety.  This  was  a  natural  and  legitimate 
use  of  the  matter  in  our  hands  "because  several  of 
our  personnel  V7ere  well  equipped  by  experience  to 
do  such  work*  Nearly  all  lectures  were  augmented 
by  the  showing  of  one  or  more  safety  films. 

In  1937 ^  fifty- two  (52)  such  talks,,  adapted  to  the 
age   of  the  group,  have  been  given  to  as  many 
different  audiences.  Throu^  these  more  than 
lU.OOO  persons  have  been  reached. 

Requ-ost-B  continue  to  come  in  constantly  for 
this  work  and  letters  received  indicate  it  to 
be  valuable. 

( s)   Files  and  Records  -  The  essential  portion  of  all 

work  as  completed  is  put 
into  permanent  binders,  indexed,  cross-indexed 
and  filed  for  constant  use  and  future  reference- 
Summary  Sheets  made  from  the  various  Field  Studies 
are  kept  readily  accessible  for  constant  reference 
and  bound  in  volumes  under  town  names*   The 
original  field  sheets^  on  which  the  stamnaries  were 
based,  are  ^Trapped  in  bundles  and  labelled  for 
use  if  called  for. 

All  reports,  charts,  etc,  are  bound,  either  in 
manuscript  covers,  manuscript  backs,  or  cloth 
binders,  depending  on  the  frequency  of  their  use 
and  their  importance.  To  avoid  the  loss,  or 
mis-filing  later  by  persons  tmfamiiiar  with 
the  material,  no  loose  folders  are  used  for  per- 
manent records. 

A  book-binder  is  constantly  occupied  in  map  mo^'ont- 
ing,  binding  of  the  Qioarterly  accident  reports 
and  other  records  into  permanent  form  in  cloth 
and  board  covers. 
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(s)   Files  and  Records  -  Cont'd  ~  A  card  catsdogue  of  all 

material  has  been  kept 
complete  for  all  material  as  added  to  the  files. 
Every  effort  is  being  made  to  treat  the  records 
as  of  permanent  value  ajid  to  have  them  available 
for  constant  use  and  reference  by  proper  cross- 
indexing.  The  attitude  that  records  worth  taking 
are  worth  proper  keeping  has  been  adhered  to  rigidly^ 

One  prime  purpose  of  the  project  was  to  create 
and  maintain  adequate  data,  consteintly  available 
for  comparative  reference,  to  show  either  improvement 
or  retrogression  in  the  accident  condition  in 
Massachusetts  either  for  the  State  as  a  whole  or 
for  particular  locations  in  the  State,  Because  of 
the  lack  of  such  data  many  accident  s^urveys  fail  to 
draw  proper,  accurate  or  helpful  conclusions  and  the 
value  of  such  work  is  often  utterly  lost. 

The  filing  division  operates  a  mimeographj  with  which 
all  forms  for  office  and  field  use  are  printed  and 
for  such  other  work  as  is  best  reproduced  in  this 
form.   Something  over  a  million  pieces  have  been 
thus  issued  at  the  minimum  cost  for  paper,  stock  and 
inks, 

A  hectograph  has  been  used  for  certain  records 
desired  in  small  numbers  but  from  many  copies, 
again  to  cut  costs  of  stencil,  typing  and  paper. 
Well  over  two  hundred  thousand  sheets  have  thus  been 
prepared  for  permanont  records  and  copies  thereof. 

The  sponsor,  by  request  from  this  project  has 
provided  an  Ozalid  reproducing  machine  for  all  work 
formerly  done  by  blue  print  or  Van  Dyke  process. 
This  saves  time  and  cost,  reducing  the  square  foot 
expense  from  an  average  of  six  cents  to  a  fraction 
over  one  cent.  Better  and  faster  work  can  be  done. 
Prints  can  be  made  in  five  minutes,  as  needed,  as 
against  two  to  five  days  as  heretofore  involved  in 
deliverj^  from  outside  sources. 

(t)   Routine  Office  Methods  and  Equipment  -  In  the  course 

of  handling 
the  work  of  the  project,  there  have  been  developed 
many  useful  tables,  for  reducing  the  work  involved 
in  computation,  together  rrith  index  lists,  tabulations, 
forms,  pin  maps  and  short-cuts  not  needing  description, 
but  all  designed  to  reduce  waste  motion  and  insure 
speed  and  accuracy. 
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(t)   Routine  Office  Methods  and  Equipment  -  Cont'd 

Adding  and  computing  machines  are  used  wherever 
possible  end  the  consxunption  of  all  supplies  is 
constantly  watched.  Mailing  envelopes  to  and 
from  the  f:  eld,  for  example  are  used  and  re-used 
until  worthless,  often  making  five  or  six  round 
trips.  The  entire  work  has  been  treated,  so  far 
as  good  management  and  red  tape  would  permit,  as 
a  going  business.   Job  orders,  follow  up,  compafison 
of  methods  and  changes  in  forms  used  are  put  into 
effect,  or  forms  and  practices  abandoned,  as  soon 
as  found  necessary.   It  is  assumed  no  detailed 
explanation  of  this  work  is  required.   It  will, 
however,  be  available  for  use  eventually  by  *he 
sponsor  or  as  a  guide  to  any  group  -undertak  rg  a 
similar  work, 

5.   OPERATIONS  AM)  ADMINISTRATION 

The  following  is  a  brief  summary  of  the  various  divisions 
into  which  it  was  foixnd  convenient  to  set  up  the  organiza- 
tion and  of  the  duties  assigned  to  them.  They  were  foiind 
suited  to  the  work  of  this  project  and  are  offered  as 
being  of  interest  only  to  those  who  may  attempt  the 
creation  of  a  similar  organization. 

(a)  Supervisor  -  The  acting  head  of  the  Project  who 

handles  and  passes  on  all  matters  of 
general  policy,  has  charge  of  the  details  of  all 
employment,  transfer,  promotion  and  reassignment 
of  employees  and  of  records  pertaining  thereto* 
He  has  charge  of  and  approves  all  payrolls  and 
travel  vouchers. 

He  forms  the  contact  with  the  public,  the  sponsor 
and  W.P.A.  administrative  officials  and,  jointly 
in  conferences  with  the  other  subordinate  super- 
visors and  the  manager,  approves  general  policy 
devised  by  them, 

(b)  Manager  -  The  Manager  assigns  all  persons  employed 

on  the  Project  to  the  division  where 
they  are  to  work  and  re-assigns  them  to  fit  the 
changing  needs  of  the  project.   He  has  charge  of 
planning  and  directing  all  operations  in  the  field 
and  off  ice '(excepting  those  pertaining  to  employ-' 
ment , "accoimting  and  time-keeping  determined  by 
regulation)  and  is  responsible  for  determining  new 
work,,  policies  and  plans.  He  has  one  Assistant 
Manager,. 
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{c)   Accounting  -  Time*-JKeeping  —  Purchasing  -  The  work 

of  prep- 
aration of  Travel  Voucliers  is  done  under  TIT.PiA. 
accounting  regulations  as,  also,  is  the  time-keeping. 
The  purchasing  agent  handles  all  purchasing  and 
related  records.  He  is  also  custodian  of  all 
equipment  loaned  to  the  Project. 

(d)  Analysis  Division  -  Has  charge  of  the  recording-, 

re-checking^  entering* 
segregating  and  analysis  of  all  State  and  local 
police  reported  accidents  for  various  uses  and 
of  correlating  these  with  behavior  summary  records. 

Treats  hehavior  summaries  in  the  same  fashion, 
dividing  into  such  segregation  as  will  show  state^ 
wide,  troop-area,  district,  route  and  town  trends 
or  prepare  them  for  such  other  reports  as,  from 
time  to  time,  may  be  specified. 

This  division  handled  practically  18,000  such 
individual  accident  records  and  15,000  field  study 
summaries  from  J\me,  193^  *o  December,  1937»' 

Prom  the  foregoing  material,  prepares  work  sheets^ 
about  two  weeks  in  advance,  indicating  locations 
for  field  crew  to  study,  thus  allowing  proper 
assignment  of  crews  by  field  supervisors. 

Rates  one»-mile  stretches  for  accident  severity 
and  prepares  Route-Patrol  map  records  based  on 
such  ratings. 

Prepares  work  sheet  from  which  the  drafting 
division  locates  accidents  on  Accident  Spot 
Maps  prepared  from  the  basic  strip  map. 

Prepares  special  listings,  analyses  and  reports 
for  meeting  the  needs  of  the  sponsor.  These  are 
used  in  reply  to  requests  for  facts  pertaining 
to  definite  locations  or  areas. 

This  division  derives  and  prepares  all  deductions 
and  conclusions.   From  the  compiled  records  it 
prepares  various  special  reports  covering  facts 
based  upon  aricident  behavior  records.   Speakers 
and  special  programs  are  provided  through  it. 
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(e)  Cpmputrlpg  Division  -  The  entire  mass  of  field 

reports  covering  the  "behavior 
and  violations  of  drivers  is  sorted,  recorded  and 
corrected,  computed,  checked  and  summarized  in 
this  division.  Here  the  results  of  observations 
of  the  habits  of  nearly  9,000,000  drivers  have 
been  recorded  and  summarized  throu^  more  than 
15,000  individual  studies  at  782  different 
locations  from  June,  I936  throu^  December,  1937« 

The-  summaries  present,  in  condensed  form^  the 
results  of  the  several  Field  Studies  described 
earlier.  Th&y  are  turned  over  to  the  Analysis 
Division  for  correlation  with  the  accident  records 
and  form  an  Iniportant  means  for  determining  where, 
and  to  what  extent  behavior  in  driving  is  showing 
improvement  or  otherwise, 

(f)  Drafting  Division  -  All  map  work  of  every 

description,  all  stencil 
cutting  requiising  ruling  and  free  hand  lettering, 
and  all  incidental  drafting  woric  is  carried  on 
vtnder  the  usual  procedure  customary  in  any 
drafting  division, 

(g)  Printing,  Bindir^  and  Filing  Division  -  Here  all 

records  are 
properly  marked,  coded,  bound  for  praper  filing  and 
identified  thro\:gh  proper  card  and  cross  indices* 

This  divl-sion  does  all  mimeograph,  hectograph  and 
other -repro duct ioii  work  and  prepares  this  for  binding, 
mailing  or  for  office  and  field  requisition  as 
-needed.  All  forms  and  printed  samples  are  kept 
in  stock  to  be  mailed  or  issued  as  required. 

(h)   Mobile  Crew  «-  Boston  Office  -  This  entire  division 

is  under  the  manager 
ment  of  a  Supervisor  in  charge  of  inside  and 
outside  operations.  This  work  txtrned  in  by  the 
field  force  is  handled  and  computed  by  men  who 
perform  the  regular  calculations,  special  tabulations, 
and  summaries  and  prepare  copies  of  these  as  required. 
They  prepare  strip-maps  shovdng  Higbvay  Speeds  and 
block  summaries  of  such  speeds. 

(i)   Mobile  Crew  -  Field  *-  An  observing  Crew  consists 

of  two  men,  one  recording  and 
one  observing,  using  a  simple  form  of  original  entry 
tally  sheet  which  is  sent  to  the  Boson  office  for 
computation.  No  computation  is  done  in  the  field. 
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(i)   Mob  i le  Crew  -Field  -  Cont'd  -  One  Mechanical  Engineer 

is  employed  in  the  shops 
of  Massachusetts  Institute  of  Technology  (where  we  have, 
by  special  arrangement,  the  free  use  of  the  shop  and 
tools)  in  keeping  road  equipment  in  repair  and  in  the 
development  of  improvements  in  trips  and  equipment. 
This  type  of  work  was  discontinued  in  December,  I936, 
as  it  was  felt  that  we  had  .all  information  required 
from  this  type  of  work. 

(j)   Field  Crews  -  For  Motor  Traffic  Violation  Observation 

Each  troop  area  is  maneiged  by  a  Supervisor,  who  is 
aided  by  an  office  clerk  and  an  assistant,  where  the 
size  of  the  unit  requires. 

An  ordinary  working  crew  consists  of  four  checkers 
and  one  foreman  with  a  car.  The  amount  of  work 
assigned  determines  the  needs  of  each  troop  area  and 
the  number  of  crews  required. 

Each  Troop  A.rea  Supervisor  has  his  field  office  in 
one  of  the  State  Police  headquarters  for  that  area. 
Field  offices  are  located  in  North  Andover,  Holden,. 
Northampton  and  West  Bridgewater,  where  they  are 
provided  with  the  office  furniture  and  have  the 
use  of  the  teletype  system  to  connect  these  offices 
with  the  Boston  office.  This  service,  the  space 
and  equipment,  is  furnished  by  the  sponsor. 

Each  of  the  several  field  crews  is  set  up  as  a 
complete  unit  with  transportation,  and  has  its 
official  station  in  that  portion  of  the  troop  area 
,  where  the  bulk  of  the  work  assigned  to  it  normally 
lays.  This  is  done  to  keep  travel  mileage  at  a 
minimum. 

The  Clerk  acts  as  a  clearing  house  at  the  Troop 
Area  office  and  aids  in  assignment  of  work  to 
crews,  as  indicated  by  the  Supervisor,  through 
location  sheets  and  as  originally  called  for  by 
the  field  study  forms  from  the  Boston  office,  all 
as  previously  described  in  this  report. 

All  field  work  was  discontinued  on  September  30,  1937». 


(36) 


1        ■; 


-r-^^r;- 


"*"  ■**' 


-*!.'   1^.  *'  ■=-*  -..  V 


■^j--,  *  '^,' 


■••r-r.f'       ?,<^.^>^c 


.  :.  i  ■ 


^-  -.A 


SECTI_ONTWa  \ 
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To  Pecerober  I937 

i 

I       KH^MEMTALS  COIITROLLING  SECTION  TWO  i 

1   SEVERAL  BASIC  CONSIDERATIOHS 

I 
i 

The  "ultimate  aim  of  this  project  is  to  provide  factual  data  ; 

which  will  a.ssir>t  the  State  Police  in  its  traffic  law  \ 

enforcement  activities*   In  compliance  with  this  aim,  the  ] 
figures  presented  in  this  report  are  haised  on  thg  accident 

and  violation  records  studied  and  analyzed  during  the  period  ' 

from  June  1,  I936  to  Decemher  30,  1937 .  ' 

It  is  the  f-unction  of  the  Analysis  Division  to  analyze  the  J 
accident  records  of  drivers  on  the  numhered  routes  of 

Massachusetts  as  taken  from  reports  filed  with  the  State  ' 

Police,  with  the  Local  Police  and  M,DiC-»  Police,  as  well  ] 

as  the  records  of  viola,tions  of  drivers  observed  by  our  Field  j 

Crews.  1 

1 

After  thirty-nine  months  of  traffic  survey  and  research  a  brief  I 

summary  of  what  has  been  learned  concerning  accidents,  their  1 

causes  and  the  methods  best  suited  to  their  reduction,  should  | 

be  of  vital  importance  in  the  guidance  of  any  group  organized  * 

for  the  prevention  of  automobile  accident So  * 

Attempting  to  outline  the  problem  presented  to  the  project  j 
and  concisely  and  practically  indicate  the  methods  adopted 

and  results  attained,  the  following  pages  present  the  best  I 

efforts  of  our  organization  and  arc  submitted  with  a  real  ; 

desire  to  provide  factua.1  data  which  will  be  of  practical  1 

assistance  to  the  State  Police  in  its  traffic  law  enforcement  ' 

activities.  ; 
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PROBLEM  STATED  I 

The  elements  of  this  problem  eventually  embraced  the  ] 
following  considerations? 

(a)  To  procure  a  complete  list  of  the  accidents  j 
reported  as  happening  on  State  Highways  and  ' 
numbered  routes  in  Massachusetts. 

(b)  To  analyze  these  accidents  for  the  information 

contained  in  them  by  a  breakdown  into  causes,  I 

periods  of  time,  road  conditions,  etc.  | 


(c)  To  list  the  hazardous  locations  on  these  routes, 
based  on  accident  records. 

(d)  To  organize  Field  CrewG  to  take  observations  of 
driver  behavior  and  violations  at  these  locations. 

(e)  To  prepare  proper  forms  to  be  supplied  to  the 
Field  CrevTS  for  the  recording  of  these  violation 
observatioris. 

(f)  To  organise  an  office  force  to  tabulate,  summarize 
and  analyze  these  reports  of  accidents  and  of 
violations. 

ACCIDENT  RECORDS 

During  the  time  covered  by  this  report,  records  of  21,000 
accidents  were  taken  from  State,  Local  and  M.D.C.  police 
records,  plus  the  26,371  previously  taken,  and  each  one 
broken  down  into  the  factual  items  involved,  so  far  as  these 
were  recorded  or  could  be  ascertained,  thus  indicating 
clearly  much  not  heretofore  known  regarding  such  accidents. 

Records  were  first  compiled  semi-annually  from  January  through 
Jtine  inclusive.   Beginning  January,  193^f  ^^^7   a-^e  being 
taken,  analyzed,  tabulated  and  bo-und  each  quarter  in  order 
that  the  value  of  the  information  thus  available  will  be 
put  to  use  more  promptly. 

SEASONAL  COITDITIONS 

The  work  has  continued  without  interruption  throughout  the 
entire  period,  in  all  four  seasons,  during  both  the  day  and 
night  and  in  fair  weather  and  foul.  For  these  reasons  the 
conclusions  hereinafter  expressed,  v;here  based  on  our  records, 
are  believed  to  be  reasonable  and  supportable  against  any 
charge  of  error  from  these  sources. 
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TROOP  AREAS 

The  State  of  Massachusetts,  for  patrol  piorposcs,  is  divided 
"by  the  State  Police  into  four  areas,  known  as  Troop  Areas 
A-B-C-D  respectively.  The  lines  of  demarcation  in  all  cases 
follow  town  boundary  lines. 

Area  A  -  Emhraces  northeastern  Massachusetts,  its 
'        western  houndary  running  from  the  New 

Hampshire  State  line  to  the  Rhode  Island 
State  line,  from  Dunstahle  south  to 
Blackstone.   Its  southern  houndary 
extends  roughly  southv/est  from  Weymouth 
to  Attlehorok   In  January,  1937>  Braintree 
and  Weymouth  were  trajisferred  to  Troop  D. 

Area  B  ~  Erahraces  the  width  of  the  State  of 

Massachusetts,  hoimd  on  the  west  "by  the 
New  York  State  line  and  on  the  east  hy 
a  line  running  roughly  south  from  Northfield 
to  Holland. 

Area  C  -  Embraces  central  Massachusetts,  runs  the 
width  of  the  State,  adjoining  Troop  B 
territory  on  the  west  and  Area  A  territory 
on  the  east* 

Area  D  "  Embraces  southeastern  Massachusetts  and 
Cape  Cod.   Its  northern  boundary  is  the 
southern  boundary  of  Area  A*      In  Janua.ry 
1937,  Attleboro  was  transferred  to  Troop  A. 

Area  A  embraces  several  large  cities  and  is, 
on  the  whole^  distinctly  iirban.   The  other 
three  troop  areas,  eliminating  Worcester 
in  Area  C  and  Springfield  in  Area  B,  may  be 
classed  as  piral  territory* 

AREAS  OMITTED 

Because  of  the  congested  and  traffic-regulated  areas  represented 
by  the  cities  of  Boston,  Worcester  and  Springfield,  and  the 
relatively  small  mileaf-^e  of  State  Highways  in  these  cities  as 
compared  with  the  entire  State  total  of  3^309  miles,  neither 
accident  records  nor  driver  behavior  in  these  cities  was  included 
in  the  State  total  records^  This  avoids  a  proportionately  large 
overloading  and  distortion  of  the  entire  State  record  by  the 
introduction  of  accident  and  behavior  records  of  a  purely  urban 
nature. 
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MOTOR  TRAFFIC  VIOLATIONS 

For  the  period  from  June  1,  193^  ^°   September,  1937  our  field 
crews  have  recorded  the  motor  traffic  violations  of  S,970»702 
drivers  operating  cars  in  all  parts  of  the  State.  This  n-umber, 
added  to  the  12,000,000  previously  recorded,  is  sufficient, 
and  tairen  during  a  long  enough  period  to  offer  an  average  in 
which  the  personal  errors  of  observation  have,  undoubtedly  and 
to  a  great  extent,  averaged  themselves  out.  Violation  com- 
parisons have  been  made  for  the  four  seasons  of  the  year. 

Any  conclusions  drawn,  or  recommendations  made,  if  based  on 
either  the  accident  records  and  the  motor  traffic  violation 
studies,  are  free  from  the  error  and  bias  due  to  single, 
isolated  studies,  to  special  times  or  to  other  limiting  items. 

CORRELATION  OF  ACCIDENT  AM  VIOLATION  RECORDS 

All  deductions  and  recommendations,  presented  as  a  means  for 
reducing  accidents,  were  first  predicted  on  the  accident  records. 
This  accident  record  then  had  to  be  correlated  with  the  recorded 
violations.  For  every  accident  there  must  be  a  cause.   This 
cause  can  be  attributed  to  either  physical  conditions,  improper 
regulations,  or  error  on  the  part  of  a  driver  or  a  pedestrian. 

These  hiunan  errors  are  shown  by  specific  violations  such  as 
speed,  cutting  in  or  out  of  line,  jay-walking  aad  so  on.  The 
general  statement  can  be  made  that  accidents  occur  sooner  or 
later  at  whatever  point  traffic  violations  are  frequent.  There- 
fore,  it  stands  to  reason  that,  if  violations  can  be  kept  down, 
accidents  will  lessen. 

Our  work  was  to  find  out  where  the  accidents  occurred,  what 
causes  the  accidents,  what  the  violation  record  was  at  that 
point,  and  correlate  these  facts.   The  results  of  this  correl- 
ation are  so  accurate  that,  knowing  the  outstanding  violations 
and  the  amount  of  traffic  at  any  given  point,  we  can  predict 
what  type  of  accident  and  hov/  man^''  of  them  will  probably  occur 
at  this  point, 

POLICE  REPORTED  HAZARDOUS  LOCATIONS 

Our  contact  with  the  State  Police  constantly  supplies  us  with 
information  as  to  what  they  feel  are  hazardous  locations.  The 
locations  so  reported  are  checked  with  our  previous  records, 
if  any  exist,  with  reference  to  accident  frequency  and  previous 
behavior  to  determine  if  such  locations  call  for  study.   Such  an 
approach  represents  a  means  for  the  prevention  of  accidents 
rather  than  their  correction  after  they  have  occurred. 

As  the  value  of  our  v/ork  is  becoming  kno\7n  we  are  constantly 
receiving  requests  from  local  authorities  for  information. 


10   TOWN  REPORTS  I 

At  the  written  request  of  authorized  town  or  city  officials,  '■ 

we  made  for  towns  or  cities  during  1937 »  special  reports  j 

relative  to  traffic  conditions  existing  at  specific  hazardous  ] 

locations*  In  some  cases  this  meant  just  one  location,  in  j 

other  cases  it  meant  studying  every  major  intersection  on  all  j 

numTjered  routes  traversing  the  town  or  city,  together  with  j 

certain  other  streets  (not  numbered  routes)  tliat  were  "feeders"  , 

to  these  numlDered  routes  and  fi"om  which  the  flow  of  traffic  | 

affected  conditions  on  the  numherod  routes.  i 

These  studies  involved  anything  from  a  simple  traffic  volume  | 

count  to  a  comprehensive  study  and  analysis  of  types  of  1 

violations  "by  hoth  drivers  and  pedestrians,  the  installation  ') 

of  traffic  lights,  proper  timing  of  lights,  channelizing  of  | 

intersections,  etc.  Forty  such  reports  were  made  and  suhmitted  ; 

to  authorized  enforcement  officials  in  the  respective  towns  j 

and  cities  calling  for  same,  and  the  reaction  of  these  officials  .j 

is  evidenced  "by  the  letters  received  after  the  reports  were  i 

submitted.  The  tenor  of  these  letters  indicates  that  this  type  '< 

of  work  was  well  done  and  greatly  appreciated  by  the  officials  ' 
for  whom  it  was  done. 

This  type  of  work  was  done  in  the  cities  of  Holyoke,  Lynn,  / 

Maiden,  New  Bedford,  Newton  and  Salera.   Small  towns  like  ] 
Billerica,  Chelmsford,  Stonehani  and  Reading  called  for  reports 
on  a  particular  intersection  or  a  highly  congested  area. 

DIVISIONS  OF  REPORT 

The  remainder  of  this  Section  Two  of  the  whole  report  v/ill  first  | 

be  carried  through  to  the  conclusions  based  on  accident  records  | 
and  then  to  the  conclusions  based  on  driver  behavior  records.  To  this 
vfill  be  added  a  section  discussing  special  studies  of  Hazardous  Locor- 

tions  and  Mobile  Crev;  Studies  of  several  routes,  each  section  with  its  j 

own  conclusions.  | 

) 

The  conclusions  and  recommendations  based  on  each  such  main  section,  j 

or  any  of  its  details  v;ill  appear  v;ith  the  facts  supporting  them,  thus  j 
affording  better  understanding  of  the  point  covered  than  if  such  a 

recommendation  appeared  by  itself.  ! 

For  convenience  all  recommendations  v/ill  be  later  grouped,  with  I 
references  back  to  the  text  where  it  originated. 
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II   Divisions  OF  REPORT  -  Cont'd 

In  some  instances  figures  derived  from  the  Highway  Traffic  Research 
will  he  compared  with  figures  for  other  areas,  or  the  United  States 
as  a  whole.  The  source  of  figures  will  he  stated  where  quoted.  All 
tahlos  sho\7ing  figures  for  all  of  the  highwa;^s  of  the  State  of 
Massachusetts  are  quoted  from  the  Registry  of  Motor  Vehicles,  while 
all  figures  for  the  United  States  are  quoted  from  the  Traveler's 
Insurance  Compjuiy  or  the  National  Safety  Council  as  inaicated  where 
used. 


\ 
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Ill  and  IV  ACCIDENT  STATISTICS 


'   ' 

Table  1 

ACCIDENT  EECORD 
KILLED  &  INJURED 

comf.clR-Isons  by  GE:n;?j\L  areas 
YEARS  193'3-1936'-1937 

NUMBEESD  ROUTES 
IN  MASSACIKJSETTS 

ALL  ROADS 
IN  MASSACHUSETTS 

ALL  ROADS 
IN  UNITED   STATES 

YR. 

TOTAL 
ACCS. 

PSRSOIIS 
KILU]]D 

persons 

INJURED 

ACCS. 

KILLED 

INJURED 

ACCS. 

KITJ.ED   INJURED 

1935 

11296 

300 

13173 

U013S 

795 

USU2I 

S2669O 

36100     895280  . 

1936 

1173^ 

297 

13553 

39010 

817 

U5i;62 

SGUSOO 

36300     9678U0 

1937 

13372 

270 

15273 

U2U07 

7S^ 

ksz^k 

SSOI5O 

U0300  1221090     ; 

1 

1936 

Gain 
Loss 

or  f3.9 

-1.0 

/2.9 

~2.S 

/2.S 

-6.1 

/U.S 

/I. 9         /3,1         ' 

1937 
Gain 
Loss 

or  /lU.O 

-9.1 

/I2.7 

/S.7 

-U.o 

/9.6 

/l.g 

/9.5      /26.- 

COMJ/IEI\fTS 

ON  TASLE 

r-ll 

This 

table   shows  a  conrparison 

for  thr 

3e   (3)    years  of  all   accidents, 

fatal  and  non-fatal,  occurring  on  the  tJiree  areas  shown  above.   It  will  be  seen 
that  accidents*  fatalities  and  injuries  are  increasing  each  year  in  the  U.S. 

Massachusetts  in  193^  showed  a  decrease  in  the  number  of  accidents  and 
injuries,  but  an  increase  in  fatalities.   In  1537  Massachusetts  showed  a  good 
decrease  in  fatalities,  with  the  increase  of  injuries  only  about  one-third  of 
the  national  increase. 

The  numbered  routes  of  Massachusetts  in  1937  shov/ed  a  decrease  in 
fatalities  of  9/^  compoxed  with  a  decrease  of  U^  in  the  State  of  Massachusetts  as 
a  whole,  and  aii  increase  of  9»5^  iri  the  U.S.  The  reason  for  this  decrease  in 
fatalities  is  unquestionably  due  to  a  drive  to  reduce  speed  in  Massachusetts, 
au^ented  by  selective  enforcement  by  the  State  Police,  for  while  there  has 
been  no  decrease  in  the  number  of  accidents,  or  the  number  of  injuries,  the 
fatality  record  has  been  less,  which  on  the  face  of  it  would  show  that  reduced 
speed  has  lessoned  the  severity  of  accidents  when  they  do  occtxr. 

The  percentage  of  Massachusetts  fatalities  to  the  total  fatalities 
in  the  U.S.  is  as  followsj. 

2.2^  in  1935 
2.25^  in  1936 
1*3^   in  1537. 

(U5) 


ACCIDENTS 
COMPARISOIJS  OF  GENERAL  AREAS 
YEARS  1935-1936-1937 


cnnt<.r  ~  lA  . 


lIUTffiERED  ROUTES 
IN  IIASSACHUSETTS 


i\LL  ROilDS 

IN  ::^"issAc:^usETTS 


ALL  ROiDS 
IN  UinTED   STATES 


iLpoo 


1 0,000 


8,00  0 


laOOO 


:f  I  ^^  li 


<,.*(iS¥i       fe"  ^-'S 


42.000 
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■  < 

•Pi'O^ooo 
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fe  00^000 

w 

Co 

vro,oooi#i 


200^000: 


:  ^^  ■ 

CD 


ipi 

i  cx)i 


li 


fo.Qooiisiiyj  imij  ^^ 


Lf^  v^  r— 

K>  f^i  r<~\ 

O^  CTN  Cj^ 


u^^  <^o  r- 

t^^  r^  K^ 

CPv  c^  o. 


SC/lLE:    2000=1    Inch  SC;iE:    7000=1    Inch  SC.'XE:    150,000=1    Inch 


IlIJUEIES 

COKPARISONS  OP   GSIEHAL  AHZAS 

YEARS  1935-1936-1937 


nuI'.:bered  routes 
in  massachusetts 


ALL  ROADS 
IN  i MASSACHUSETTS 


ALL  ROADS 
IN  UNITED   STATES 


i6oao 


14-0  00 


|.?,Q00 

I 


10,000 


8.000 


fe.QOO 


4, 000 


:^  n 


jS. 


to] 


■rsr 


m£a^ 


S\ooo 


^S.OOO 


ifO^QOO 


32;OUo 


2,<f,O0O 


8  000 


^^  t^  r^ 


r^  i^  r^ 


I  2.00,000 


WMk 


1050,000 


TS0,CcO 


iaOQ.OOO 
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«^  '<■ 

oof; 


o 

(Mil 
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r^  f^  t^ 


FATALITIES 

COMPARISOIIS  OF  GENZRAL  AREAS 

YEAF.S  1935-I93S-I937 


C  AVrtit  T-  (C 


mjME?j:D  nouTEs 

IN  MSSACHUSETTS 


ALL  nOADS 
III  L'ASSACHUSZTTS 


ALL  ROADS 
IN  Ul'JITED   STATES 


Zt'O 


zoo 
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^'>\'< 


^    F 


|CVI 


WMi 


7  so 


3  7r 


1^-  li 


500  ^S 


J(tf,000 
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Z'*i>oo 


IZ.OOO 


fa.oOQ  B^.^1    F 


r^  K^  K^, 
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a>  o^  cr> 
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MOIITHLY  RECORD 

OF 

AGGIDEIMTS-FATALITISS-INJURIES 

ON  NUI'.IBERED  ROUTES  OF  MASS. 

YEARS  1935-1936-1937 


Tatle  2 


MONTH  1935 


TOTAL  AGCIDEOTS 
1936      1937 


PERSONS  KILLED 
1935    1936   1937 


PERSONS  INJURED 
1935     1936     1937 


Jan.   7U2 

673 

913 

12 

18 

21 

723 

677 

97s 

Fet ,   S39 

6gl 

739 

10 

12 

17 

9Ug 

687 

728 

Mar.   682 

559 

91U 

28 

21 

21 

669 

569 

957 

Apr.   goU 

760 

9S5 

2k 

lU 

20 

8S0 

829 

1108 

Ma;y'  ZkO 

91U 

1103 

21 

22 

20 

9U3 

1036 

I30U 

June  10^3 

980 

1172 

31 

11 

29 

1216 

1261 

1312 

July  1137 

12US 

1209 

20 

30 

10 

1373 

1501 

1582 

Aug.  1165 

1322 

1399 

3^ 

3S 

19 

1570 

169^1 

1765 

Sept. 102s 

1039 

109s 

29 

36 

23 

1237 

1337 

1261 

Oct.  1007 

iiiU 

1355 

26 

27 

3^ 

1217 

1252 

155^' 

Nov.  1076 

1212 

1177 

3^ 

32 

26 

1293 

1337 

131^,. 

Dec.   933 

1231 

1308 

31 

36 

30 

iioU 

1372 

1U12 

Total  11296 

*11733 

13372 

300 

297 

270 

13173 

*13552 

15273 

*Month  not  stated  on  one  accident  reported. 

Comments  on  Table  2 

This  table  shows  the  largest  number  of  accidents  occurred  in  August  of  each  year, 
while  the  smallest  number  of  accidents  occurred  in  March  of  the  year  1935  ^^^   193^? 
with  February  being  the  low  month  in  1937* 

Fatalities  were  highest  in  August  and  November  during  1935»  August  was  high  month 
in  1936,  with  October  the  high  month  in  1937*  The  month  of  lowest  fatalities 
was  February  for  all  three  years. 

Injuries  were  most  numerous  in  the  month  of  August  for  all  three  years.  March 
was  the  low  month  in  1935  ^^^   193S>  with  February  the  low  month  in  1937* 

These  figures  show  conclusively  that  _  Jfeigust  is  the  worst  month  of  the  year  for 
accidents  on  the  State  Highways  and  numbered  routes  of  Massachusetts,  All  three 
years  show  the  number  of  accidents  and  number  of  injuries  reach  their  peak  in 
August,  with  ^gust  responsible  two  out  of  three  years  for  the  highest  number 
of  fatalities.  The  reason  for  all  this  is,  undoubtedly,  due  to  the  fact  that  the 
peak  of  traffic  on  these  routes  is  during  the  vacation  season,  which  roaches  its 
apex  in  August.   It  is,  however,  worthy  of  note  that  in  1937  the  vacation  season 
of  July,  August,  and  September  produced  52  deaths,  while  January,  February  and 
March,  with  the  lowest  amount  of  cars  on  the  road,  produced  59  deaths. 

The  gratifying  part  of  this  table  is  the  fact  that  it  shows  a  steady  decrease  in 
fatalities. 
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3  YEAR  iUniUAL   COI'.T.YRISON 

OF 

ACCIDEUTS   INJURIES  &  FAT.ILITIES 

OK 

UmSERED  ROUTES   IN  UASS. 


NUI^BER  OF  ACCIDENTS 


PERSONS    INJURED 


PERSONS  KILLED 


i^OOO 


12.000 


lOOOO 


8.000 


fe.ooo 


-V  OOO 


ZOOO 


!^M:: 


1    [■ 


1^,000 


I5.00O 


8  OOO    ! 


it^  II 


6  OOO 


S-fo 


JOO 


a,6"0 


^00 


iii 


O'O 


50 


^^^  iiiii    ^^M 


L^i  U3  1-^ 


LC^  ^n  r— 


ir>  v£)  r^ 


SCi\LS:    2000-  =   1    Inch  SC'iLS:    2000  =">   1    Inch  SC/JLE:    50  =   1    Inch 


MONTHLY   RECORD   OF   ACCIDLNTS 

ON     MASS.  STATE    R  NUMBERED     ROUTES 

REPORTED     BY      STATE!  -  LOCAL-  M  DC-  POLICE 
YEARS     1935-1936-1937 
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JANUARY 


FEBRUARY 
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JUNE 
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NOVEMBER 


DECEMBER 


MONTHLY    RELCORD  OF  PERSONS   INJURED 

ON    MASS.  STATE  8:  NUMBERED     ROUTES 
REPORTEID    BY     STATE      LOCAL-M.DC  POLICE 
YEARS     1935    I936H937 


300 


JANUARY 


DECEMBE.R 
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able  3 

ACCIDENTS  BY  MONTHS 

A  COtviPAIlISON  OF 
YEARS  1935-1936-1937 
FOR 
MSSACHUSETTS  NUMBERED  ROUTES 

1935 

1936 

1937 

MONTH 

TOTAL 

^ 

TOTAL 

^ 

TOTAL 

^ 

January 

7U2 

6.6 

673 

5.7 

913 

6.g 

February- 

039 

1.^ 

621 

5.7 

739 

5.5 

March 

6S2 

6.1 

559 

U.g 

91U 

6.S 

April 

goU 

1.1 

760 

6.7 

985 

7.^ 

May 

gUo 

7.5 

91U 

7.S  . 

1103 

S.3 

June 

10U3 

9.2 

9S0 

S.3 

1172 

g,g 

July 

1137 

10.0 

12Ug 

10,6 

1209 

9.0 

August 

1165 

10.3 

1322 

11.3 

1399 

10.5 

September 

1028 

9.1 

1039 

s.s 

1098 

g.2 

October 

1007 

S.9 

ink 

9.5 

1355 

10.1 

November 

1076 

9.5 

1212 

10.3 

1X77 

S.g 

December 

§33 

g.3 

1231 

10,5 

1308 

9.g 

Totals 

ii?96 

100. 

*11733 

100. 

13372 

100. 

*Month  nol 

;  stated  on  one  accident  reported. 

COirrAENTS 

ON  TABLE  3 

occurring 
that  set 
niiraber  of 

This  table  is  made  to  show  the  percentage  of  number  of  accidents 
each  month,  otherwise  the  information  contained  is  the  same  as 
forth  in  Table  2,  and  all  comments  made  on  Table  2,  covering 
accidents^  applies  to  this  table. 

(^5) 
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TaMc  k 


INJURIES  BY  MONTHS 
A  COtvIPARISON  OF 
YEARS  1935-1936-1937 
FOR 
MASSACHUSETTS  NUlvIBEREm  ROUTES 


1935 


1936 


1937 


MONTH 


TOTAL 


TOTAL 


TOTAL 


January 

723 

5.5 

677 

5.0 

97s 

6.U 

February 

gUs 

7.2 

687 

5.1 

72g 

U.S 

March 

669 

5.1 

569 

K2 

957 

6.3 

April 

280 

6.7 

S29 

6,1 

nog 

7.2 

May 

9I+3 

7.2 

1036 

7.6 

130U 

2.5 

June 

1216 

9.2 

1261 

9.3 

1312 

g.6   1 

July 

1373 

10. U 

1501 

11.0 

15S2 

10.  U 

August 

1570 

11.9 

169J+ 

12.5 

1765 

11.5 

September 

1237 

9.^ 

1337 

9.9 

1261 

g.3 

October 

1217 

9.2 

1252 

9.3 

1552 

10.2 

November 

1293 

9.S 

1337 

9.9 

131U 

S.6 

December 

llOU 

S.U 

1372 

10.1 

1U12 

9.2 

Totals 

13173 

100. 

13552 

100. 

15273 

100, 

COMMENTS 

ON  TABLE  h 

This 

table  is 

made  to 

show  the  percentage  of  number  of  injuries 

occurring 

each 

month,  o1 

:herwise 

the 

information 

contained  is 

the  same 

as 

that  set 

forth 

in  Table 

2,  and  all  c 

;omments  made 

on  Table  2, 

covering 

mimber  of 

injuries,  applies  to  this 

table. 
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Table  5 

FATAII 
A  CC 
YEARS 

MASSACHUSBT 

TIES  BY  MONTHS 
iJtPARISON  OF 
1935-1936-1937 

JTES 

FOR 

TS  NUI\IBERED  ROl 

1935 

1936 

^'^^'^     . 

MONTH 

TOTAL 

^ 

TOTAL 

^ 

TOTAL 

I0 

January 

12 

i+.o 

IS 

6.1 

21 

7.2 

February 

10 

3.3 

12 

h.o 

17 

6.3 

March 

28 

9.^ 

21 

7.1 

21 

7.S 

April 

2U 

s.o 

lU 

U.7 

20 

7.U 

May 

21 

7.0 

22 

7.U 

20 

7.U 

June 

31 

10. U 

11 

3.7 

29 

10. s 

July 

20 

6.7 

30 

10.1 

10 

3.7 

August 

3^ 

11.3 

33 

12.2 

19 

7.0 

September 

29 

9.6 

36 

12.1 

23 

S.5 

October 

26 

g.6 

27 

9.1 

3^ 

12.6 

November 

3^ 

11.3 

32 

10. S 

26 

9.6 

December 

31 

10. U 

36 

12.1 

30 

11.1 

Totals 

300 

100. 

297 

100. 

270 

100. 

COMI/IENTS  ON  TABLE  5 

This  table  shows  the  percentage  of  fatalities  by  months,  otherwise 
it  contains  the  same  information  set  forth  in  Table  2,  concerning  fatalities. 
Comments  made  on  Table  2  relative  to  fatalities  apply  to  this  table. 

It  is  interesting  to  note  that  the  months  of  June  and  July  reversed 
themselves  in  1937  from  the  previous  year.   In  1936»  Ji^ne  showed  3,7^  of  the 
total  fatalities  and  July  showed  10. S^,  while  in  1937,  June  showed  10,1^ 
and  July  3.7«S. 

A\;igust,  1937.  shows  an 
It  is  also  worthy  of  note  that  0 
has  been  steadily  growing  worse  ( 
true  of  January  and  February. 

improvement  of  ^5.3^  over 
3tobcr,  v/hich  was  the  worst 
Dver  the  three  year  period. 

the  previoTis  year, 
month  in  1937, 
This  is  also 

(^7) 


Tatle  6 

SEASONAL  VOLUME  &  PERCENTAGE 

OF 

ACCIDENTS 

TO 

YEARLY  TOTALS  (1935-6-7) 

ON  NUMBERED  ROUTES  IN  MASSACHUSETTS 

Winter 
Jan.  - 

Mar. 

Spri 
Apr. 

ng  Q^. 
-  Jione 

Summer  Qpr. 
July  -  Sept. 

Fall  Q;: 
Oct.  - 

Dec. 

Year  Total 

No.  - 

^ 

No. 

-   ^ 

No.   -    fo 

No.  - 

i 

2303  - 

20.0 

272s 

-  23.  g 

33S2   -  29.5 

305s  - 

26.7 

1935  -  11,296 

1913  - 

16. U 

265U 

-  22,6 

3609   -  30.7 

3557  - 

30.3 

1936  -  11,73^ 

2566  - 

19.2 

3260 

-  2k,k 

3706   -  27.7 

COMMENTS  ON  TABLE  6 

38U0  - 

22.7 

1937  -  13.372 

This  tatle  shows  conclusively  two  things:  1st,  Climatic  and 
road  conditions  have  a  distinct  bearing  on  the  accident  record;  2nd,  Voltune 
of  traffic  alone  does  not  accotmt  for  the  number  of  accidents. 

This  table  bears  out  the  first  statement  when  it  shows  about 
IS^  fewer  violations  in  the  Winter  quarter  of  I936  than  in  I935  or  I937. 
During  this  period  we  had  severe  cold  and  the  roads  were  blocked  with  snow. 
Fewer  cars  were  on  the  road  and  the  drivers  of  these  cars  were  exercising 
more  than  ordinary  caution.   The  Winter  quarter  of  1937  was  open,  mild 
weather  with  the  roads  for  the  most  part  free  of  snow  and  ice.  Under  these 
conditions  accidents  increased  in  number. 

The  second  statement  is  borne  out  by  the  fact  that  with  fewer 
cars  on  the  road  during  the  Fall  quarter,  due  to  withdrav/al  of  tourists 
and  vacationists,  the  accident  record  in  I936  is  almost  as  large  as  the 
accident  record  for  the  Summer  quarter  with  its  maximum  of  traffic,  while 
in  1937  the  Fall  quarter  shov/s  more  accidents  than  the  Summer  quarter. 
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Table  7 


DAY  OF  WEEK 

COMPARISON  OF  NUMBER  OF  ACCIDENTS 

FOR 

YEARS  1933-1936-1937 

ON 

NUMBERED  ROUTES   IN  MASSACHUSETTS 


Yr. 


Men. 


TueSj 


Wed. 


Thurs, 


Fri. 


Sat. 


Sun, 


Total 


No.        ^ 


No. 


No. 


No, 


No. 


No.        ^ 


No.        ^ 


No. 


K  11+22  12.6 

H 

UD  lUO<l    11,9 

;^  1701 12.7 


131U  11,6 
1376  11.7 
1528  11.5 


13SU  12.3 
ik^s  12. u 
1U57  10.9 


lU6s  13.0 
lUg5  12.7 
1653  12. U 


1512  13.1+ 

15S3  13.5 
1925  lU.U 


2102.18.6 

219s  IS.S 
2503  18.7 


2090  18. 5 

2225  19. c 

2596  19. Ij 


3*11292  100. 

11725  100. 

^13363  100. 


*Day  of  week  not  stated  on  four  accidents. 

*  11        IT        ti        II  II  II      nine  " 

*  ir         n         n         11  if  11      nine  ^ 


COMMENTS  ON  TABLE  ]_ 

This  table  shows  Saturday  had  the  greatest  number  of  accidents 
in  1935 •   Ii^  1936  9^^  1937.  Sunday  was  the  worst  day,  but  the  percentage 
betv/een  Satiirday  and  Sunday  is  very  slight.   When  Saturday  and  Sunday  are 
combined  7/e  see  at  a  glance  that  the  week-end.   is  prolific  of  accidents, 
giving  us  37.1^  of  the  accidents  in  I935;  37.9^  in  I936;  and  38.1^  in 
1937»   It  will,  also,  be  seen  that  the  record  is  getting  worse  year  by 
year  for  this  week-end  period. 
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ACCIDENTS  BY  DAY   OF  WEEK 
COMPARISON  OF  YEARS  193^3   1936  1937 

ON  lUSS.   IJUlffiEEED  ROUTES 
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Talile  8 


INJURIES  BY  DAY  OF  I7EEK 

A  COW ARl  SON  OF 

YEARS  193^-1936-1937 

FOR 

MASSACHUSETTS  IWI'/EERED  ROUTES 


DAY  OF  WEEK 


1935 


TOTAL 


1936 


7^ 


TOTMT 


1937 


TOTAL 


Sunday 

Monday 

Tuesday 

Wedne  sday 

Thursday 

Friday 

Saturday 


30US 
1535 
139s 
1527 
162s 
I5S7 
2U5G 


23.1 
11.6 
10.6 
11.6 

12*i+ 
12.1 
18.6 


2996 
I60U 
lUUl 
1626 
15S9 
l6Ug 
26U0 


22.1 

11*9 
10.6 
12.0 
11.7 
12.2 

19.5 


359s 
1883 

1551 
1537 
1719 
21U7 

2827 


23i5 

12*3 

10i2 
10.1 

11:3 

lU.i 
I8.5 
100. 


Totals         13173  100.     *135UU    100.    *15262 
*Day  of  week  not  stated  on  9  a.ccident  reports. 
*Ilay  of  week  "     "   »  11     "       « 
COMMENTS  ON  TABLE  8 


This  tatle  shows  Sunday  to  be  the  da;''  of  most  injuries 
for  each  of  the  three  years.   Tuesday  was  the  low  day  in  1935  ^'^^ 
1936*   Wednesday  was  low  day  in  1937  with  one-tenth  of  one  per  cent 
fewer  injuries  than  Tuesday.   Fridaj^  is  growing  steadily  worse, 
due  prohahly  to  the  fact  that  more  people  start  their  week-end 
trips  on  Friday  than  formerly. 

When  Saturday  and  Sunday  are  comoined  they  slio\r   the 
danger  of  week-end  travel.   These  tv/o  da^''s  account  for  hl.lfa   of 
the  injuries  in  I935;  kl.Sfo   in  I936,  and  U2.0^  in  I937. 
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IITJUEIES  31  DAY   OF  T7EEK 
A  CO^gARISOi:  OF 

ITARS  1935  1936   1937 

FOR 
MASS.   NUlvSERSD  ROUTES 
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SCALE   ^00  to   1" 


FRIDAY 
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1 

Table  9^   1 

,  1 

FATALITIES  BY  DAY  OF  ?EEK 
A  COMPARISON  OF 
YEARS  1935-1936-1937 
FOR 
MASSACHUSETTS  ITOffiERED  ROUTES 

1935 

1936 

1937 

DAY  OF  TTEEK 

TOTAI 

$ 

TOTAL 

I0 

rOTAL       ^          1 

Sunday 

63 

21.0 

60 

20.2 

51      IS.9 

Monday 

36 

12.0 

Ul 

13.2 

27      10.0 

Tue  sday 

32 

10,7 

31 

10. H 

3U     12.6         j 

Wednesday 

25 

8.3 

32 

10. s 

33    12.2        1 

Thursday 

29 

9.7 

31 

10. U 

32    11.9 

Friday 

39 

13.0 

33 

11.2 

37     13.7 

Saturday 

76 

25.3 

69 

23.2 

56     20.7 

Totals 

300 

100. 

COlvE/ENTS 

297 

ON  TABLE 

100. 

i 

270    100.         1 

This  tatle  shows  Saturday  responsible  for  the  greatest  nixmher 
of  fatalities  in  each  of  the  three  years.  The  low  day  in  I935  ^7as 
Wednesday;  Tuesday  and  Thursday  had  the  same  low  figuro  in  193^;  in 
1937  Monday  was  the  low  day. 

Saturday  and  Sunday  combined  shov;  46.3^  of  the  fatalities  in 
1935;  ^3.^^  in  1936,  and  39.6^  in  I937.   While  these  figures  show  the 
week-end  to  be  the  worst  part  of  the  week,  they  also  show  a  decrease 
year  by  year  in  both  the  Saturday  and  the  Sunday  fatalities. 

I 
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FATALITIES  3Y  DAY  _0F  ¥E!EK 

A  COIvTAHISOH  OF 

YEARS  193^;   1936  1937 

FOR 
IvL/^SS.    NUISERED  ROUTES 


CH  AP,  T  -   9/^ 


SO 


70 


60 


50 


Uo 


20 


10 


^1 


'// 


5»5 


■7/v- 


\\ 


\ 

MOITOAY 


// 

1 

mi 

m 

// 

kM'». 

V\v 

(M 

t-\ 

rt 

r^i 

^'^ 

r<~^ 

//  / 

ii 

'■.V' 

f  .' ■■ 

■ 

1 

Lf^ 

KO 

r-- 

^'^ 

r^ 

K^ 

c-  N 

fT^ 

m 

i-\ 

rH 

rH 

1 

y 

TUESDAY 


WEDNESDAY 


I 


% 
//ii 


i 


'/ 


'A 


^ 
M 


\^ 


i\^ 


V7 


\'/\ 


I 


/^J 


\»\ 


iiW.i 


:'^'N''. 


:il 


FRIDAY 


SATURDAY  SUNDAY 
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PEDESTHIA1\T  ACCIDEITTS 

ON 
NUlvBERSD  ROUTES  IN  MASSACHUS 

FOR 
YEARS  1935-1936-1937 

3TTS 

Tatle  10 

Adults 
Involved 

Adults 
■  Killed 

Ad\ilts         Childron 
Injured       Involved 

Children 
Killed 

Children 
Injured 

Not 
Recorded 

rr. Troop  No. 

I0 

No. 

^ 

No.        io       No. 

I0 

No. 

I0 

No. 

fi 

No.      fo 

A         919 
u^    B          199 

S^  c     .  21U 

■^     D          227 
Totalx^^g 

5S.9 
12.S 

13.7 
1U.6 

100. 

63 

20 

19 
lU 

116 

5^*3 
17*2 
16.U 
12.1 

100. 

S56     59,3  516 
179     12,4  116 
195     13.5  121 
213     14, g  150 

1I1U3  100.    903 

57a 

12.9 
I3.U 
16.6 

100, 

1 
1+ 
2 

u 
11 

9.1 
36.3' 
18,2 
36.U 

100. 

515 
112 

iiq 
1U6 

892 

57.7 
12.6 

13.3 
16.4 

100. 

U5     55.6 

23      28*1+ 

5        6,2 

8       9,8 

81  100. 

A        97^ 

B          2U0 

g^  c       20U 

H     D          220 
Totali63g 

59.5 
11+.6 

12.5 

13.^ 

100, 

53 

lU 
22 

119 

Uli,5 

2^.2 
11.  S 

1C,5 

100. 

921     60.6  U66 
210     13. S  119 
190     12,5  103 
198     13,1  122 

1519  100.      810 

57.5 

1^.7 
12.7 
15,1 

100, 

14 

5 
6 
2 

27 

51,9 

IS.5 

22.2 

7.=4 

100. 

U'^2 

liii 

97 
120 

733 

57.7 

111. 6 
12,1+ 
15.3 
100. 

A       1069 

^_    B          192 

S^  c       213 

-•     D          172 
TotaliSl+6 

61+.  9 
11.7 
12,9 
10.5 

100, 

53 

12 
100 

53.0 
13,0 
16.0 

IS.O 
ion. 

1016     o5,7  552 
179     li.D  llU 

197     12.7     98 
I5U     10,0  lOS 

155+6  100,     872 

63.3 
13.1 

11,2 
12.U 

100. 

10 

2 
19 

52,6 

15.S 

21.1 
10.5 

100. 

5U2 

111 

9U 

106 

853 

63.5 
13,0 
11,0 
12.5 
100. 

COMISNTS  ON  TAB 

M  10 

The  pedestrian  situation  is  one  of  grave  concern,  particularly  as  it  affects 
the  children.   The  figures  in  this  tahle  show  that  something  has  oeen 
accomplished  toward  improving  the  pedestrian  sitiiation  on  the  numbered  routes 
of  Massachusetts, 

The  figures  show  for  1937,  aji  increase  of  U.l^  in  accidents,  an  increase  of 
y'-i   in  the  nuraher  of  persons  injured.   On  the  face  of  it  this  may  not  seem 
to  he  an  improvement,  hut  when  we  realise  that  there  are  5^  more  cars  on 
the  road,  that  they  are  using  9^  more  gasoline,  which  means  more  miles  of 
travel,  than  in  193°,  then  v;e  know  that  an  actual  gain  has  heen  made. 

When  v/e  scan  the  fatality  figures  there  is  cause  for  rejoicing.  Ho.   find  a 
decrease  of  IS.U^  from  the  previous  year,  while  a  further  hrcakdown  of 
these  fatality  figures  show  adult  fatalities  were  reduced  19^,  and  the 
child  fatalities  29.6^,   It  is  only  fitting  to  mention  here  that  this 
last  figure  is  primarily  due  to  safety  education  in  tlic  schools. 
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coKamiTs  ON  table  n 

Troop  A  can  te   generally  classed  as  Url)an  territory;  the  other 
three  troop  areas,  eliminating  Worcester  in  C  area  and  Springfield  in 
3  area,  can  'be   classed  as  Rural  territory,  in  so  far  as  the  course  of 
the  nujnbered  routes  is  concerned. 

This  tatle  shows  U6.55^  °f  the  accidents  caused  by  reckless 
driving  on  Massachusetts  numbered  routes  over  a  three  year  period; 
56^  of  the  accidents  caused  hy  speed,  and  U6^  of  the  accidents  involving 
drunken  driving,  v/ere  in  area  A. 

The  above  percentages  are  important  to  the  extent  that  they 
show  where  the  viola.tions  are  occurri:ig,  i.e.  in  what  area,  huo  they 
do  not  prove,  for  example,  that  area  A  is  "better  or  Y7orse  than  area  B, 
because  the  anouiit  of  traffic  is  vastly  higher  in  area  A  than  ]n  area  B, 
with  a  consequent  higher  number  of  violations.   Table  lUV  shcv/o  tho 
picture  from  another  angle. 
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COKMECTS  ON  TABLE   ILA. 

Thin   tatle   clearly  shows   that   the  most  prevalent 
violations   in  all   four   areas  arc   recklesG  driving,    speed  and 
drunken  driving.      These    same  violations  are  also   the  nost 
serious. 

The   tatle    shows   to  v/hat   extent   these  violations 
occur  in  the   different   troop  areasJ- 


Reckless 

Drunken 

Driver 

Speed 

Driving 

Troop  A 

-  i^.kio 

18.  Uf. 

5oOfo 

"   B 

19"^ 

22.1 

Sol 

"   C 

i5.o 

21. 13 

7oO 

"   D 

33-5 

gc2 

All   three  areas    show  an  improvement    in  reckle^-, 
driving  during  1937*      The   speed  record  is  better  in  Troo]-s.  J 
and  E.      The   speed  record  in  area  D   is  grovdng  v/orse.      Dviinkcn 
driving  is   showing  less  in  all  four   troop  areas.      The  careless 
pedestrian  has  the  worst  record  in  area  A  and   the  best  in  area  Bi 
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coMi.Eirrs  ON  table  12 

In  malcing  a  ccmoarative   anal2'sis   of  Tatlc   12   showing 
truck  accic^ents  on  Massachusetts  numbered  routes   for   the  years  1935" 
36,   and  37,    it  is  pleasing  to  note  the  vast   iiirorovement    ?hown   each 
year  in  the   number  of   truck  accidents,    fatalities  and  i;. juries. 

This   is   even  more   outstaiiding  when  we   ccn -.ider  the 
fact  that   all   automotive   accidents  and   injuries   show    .n  increase 
during   this   same  period  -  fatalities  alone   shewing  a  decrease. 

Saturday  each  year  produced  the   greatest   number  of 
accidents.      Sonday,    as  would  be   expected,    produced  the   lov/est 
number  of  accidents. 

February   showed  the  greatest  number   of  accidents 
during  1935 .      In  I936  and  I937  August  was   the  heaviest   month  for 
accidents.      The  first  three  months  of  I937    showed  a  drastic   decrease 
in  accidents,    in  fact,    these  three  months  are   responsible  for   the 
major  uart   of  the  year's   decrease. 

Rear-end  accidents   show  the  highest   percentage  -   due 
largely  to   trucks  stopping  on  the  highways.     Head-On  and  Pedestrian 
accidents   show  a  decline   which   is  very  encouraging  as  these  two 
types  of  accident    are  apt     to    result   in  fatalities. 

Inattentive  driving  was  not   segregated  until  1937? 
being  previously  classed  under   speed,    or  reckless   driving.      This 
segregation  naturally  reduces  the  number  of  accidents  during  1937 
classified  under  the  last   two   causes.      The   importance  of   segrega- 
ting inattentive  drivers   is   sho\7n  by   the   figures  which  point  to 
this  cause   as  next   in  number  to    speed* 
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comoTTs  oi:  table  i^ 

The  month  of  greatest   nuinher  of   accidents  is  August   on  the 
numhered  rou-js  of  Masaa,chvisetts,    for   each   of   the   three  years.      In 
the  v/hole   St.v"e  of  Massach\isetts   it  was  August    in  193?»    Novemher  in 
1936,    and  October   in  1937.      In  the  United  States   as  a  v/hole   it  was 
Octoher  in  1935  ^^^  1937»   with  Decemoer  in  13J>6. 

The  month  of  least  number  of  accidents   is  March  on  both 
the  numbered  routes  of  Massachusetts  and  the  whole  State  of 
Massachusetts  for  the  years  I935  and  I936.      In  I937   it  was  February 
for  both  areas.      The  United   States  as  a  whole    shows  February  to  be 
the  best  month  for  all    three  years. 

The  numbered  routes   of  Massachusetts   cover  3>309  miles, 
the   State  of  Massachusetts  about    2^r,000  miles,    and  the  highways   of 
the  United  States  about  3,300,000  miles. 
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COMl-CENTS  ON  TABLE  1^ 

This  table  brings  out  very  forcibly  that  the  m.^jority  of 
the  accidents  are  occurring  on  the  straight  open  road  for  which  tht^re 
is  little  excuse.   This  is  followed,  in  number,  by  accident's  at 
intersections  for  which  again  there  is  little  excuse,  as  a  large 
percentage  of  these  intersections  are  safeguarded  by  eitnsr  stop 
signs,  traffic  lights,  traffic  lanes,  or  officers. 

The  numbered  routes  show  ^5^  of  all  accidents  occur  on 
the  straightaway,  with  about  U35S  at  intersections,  and  in  the  United 
States  as  a  whole  ^2fo   of  the  accidents  occur  on  the  straightaway-, 
with  about  Uo^  at  intersections.   Straightaways  and  intersections 
combined  on  all  roads  of  Massachusetts  show  about  the  samo  average 
as  the  above  figures. 
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C01.0/ENTS  ON  TABLE  l6 


This  table  shows  that  of  all  the  traffic  accidents  in 
the  three  year  period,  accidents  involving  Pedestrians  and 
Bicycles  contributed  ahoiit  36^  of  the  total  accidents,  when 
separated  hy  type  of  accident.   The  numhered  routes  of  Mass- 
achusetts show  Pedestrian  Accidents  to  he  2U.5^  of  the  total 
accidents;  the  whole  State  of  Massachusetts  shows  3U.65&;  and 
the  United  States  as  a  whole  33^, 

Bicycle  accidents  on  the  ntunhered  routes  increased    ^^ 
37. U^  in  1937;  in  the  whole  of  Massachusetts  they  increased  20.6>s; 
and  in  the  United  States  as  a  whole  they  increased  30.U%. 

Corahining  pedestrifm  cnA   Bicycle  accidents  shows  27*5^ 
for  the  niunhered  routes,  37.9/^  for  the  State  of  Massachusetts, 
and  3b|^  for  the  whole  United  States. 
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COMMEMS  ON  TABLE  1]^ 

This  table  shows  quite  a  uniformity  of  percentages  for  the 
three  areas. 

On  the  numbered  routes  there  is  a  gradual  decrease  in  the 
number  of  trucks  and  buses  involved  in  accidents.   Horse  drawn 
vehicles  involved  in  accidents  show  a  decrease  over  the  three  year 
period  on  the  nximbered  routes  of  Massachusetts,  and  in  Mass- 
achusetts as  a  whole,  but  this  is  not  true  of  the  United  States 
as  a  whole,  -  1937  showing  a  material  increase  in  this  type  of 
aiccident. 

Bicycles  are  becoming  a  serious  problem  on  our  highways. 
Table  l6  shows  the  percentage  of  increase  in  bicycle  accidents 
on  the  niunbered  routes  of  Massachusetts.   The  State  of  Mass- 
achusetts as  a  whole  shows  an  increase  of  over  20^^  in  bicycle 
accidents  for  1937.  aJ^d  the  United  States  shov/s  an  increase  of 
over  yyj}   in  bicycle  accidents  for  1937* 
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Tab  Is 

IS 

WEATHER  CONDITIONS 

IN  RELATION  TO  ACCIDENTS 

NUMBERED  ROUTES  OF  MASS. -STATE  OF  MASS. -U.S. 

YEARS  1935-1936-1937 
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Fog 
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Yr^ 
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Cloudy 
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Or  Mist 
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2W\      6.0 
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699710 

gU.6 
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vo 
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7139 

60. g 

U92 

U.2 

1566 

13.H 

U85 
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2052 

17.5  j 

cr> 

Mass. 

30059   |77.i 

221U 

5.6g 

5015 

12.8 

1712 

u.u 
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C102 

U.S. 

7361U0 

g5.i 

- 
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115390 

13.4 

13270 

1.5 

- 

-     1 

Rtes. 

8063 

60.3 

6U6 

U.s 

2216 

16.6 

512 

3.g 

1935 

IU.5  1 
1 

cr, 

Mass. 

29203 

71.7 

2320 

5.7 

7067 

17.37 

2122 

5.2 

13 

0.03 

U.S. 

717S70 

SI. 6 

- 

" 

1U7910 

16.  g 

IU37O 

1.6 

COMMENTS  ON  TABLE  IS 

This  table   shows  over  62^  of  the  accidents  on  the  n"umbered 

routes  occurred  in  clear  weather  during  the  three  year  period.     The 

State  of  Massachusetts  as  a  whole  shows  about   7^^  and  the  United  States 

shows  almost  SU^  of  the  accidents  occurred  during  clear  weather.      It 

is  not  the  clear  weather  that    causes  the  accidents,   but  the  behavior 

of  the  motorist,   who  in  clear  weather  is  less  careful  and  takes  greater 

chances. 

All   three  areas   show  an  improvement  for  1937.   which  is 

gratifying.      The  figures  also   show  that  the  numbered  routes  carry  a 

lower  percentage  of  accidents  occurring  in  clear  weather  than  do  cither 

of 

the  other  areas. 
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Table  I9 

ROAD  CONDITIONS 

IN  RELA.TION  TO  ACCIDENTS 

NUMBERED  RTES.  OF  f^LASS. -STATE  OF  IvIASS.-U 

.S. 

YEARS  1935-1936-1937 

Not 
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4723 

10.5 

123 

0.3 

- 

i 

U.S. 

6U565O 

7U.6 

I35S70 

15.7 

30860 

3.6 

52U20 

6.1 

- 

- 

- 

_   1 

1 

Rtes. 

SOI3 

59.9 

2636 

19.7 

317 

2.k 

566 

k,2 

- 

- 

18^0 

a3.s! 

r- 

Mass. 

28876 

71.5 

89U3 

22.1 

1100 

2.7 

1227 

3.0 

69 

0.2 

192 

Oc5i 

U.S. 

673050  ^ 

76.5 

I7I860 

19.5 

1U080 

1.6 

21160 

2.U 

- 

- 

- 

_  1 

1 

COMMENTS  C 
This  table  shows  that  on  tl 

)N  TABIE  19 

•out  es 

,  over  a  three         1 

le  numbered  i 

year  period,  about  59^  of  the  total  accidents  occurred 

on  dry  roads; 

in  the  State  of  Massachusetts  as  a  whole  about  62^  of 

the  accidents 

occurred  on  dry  roads,  and  in  the  United  States  as  a  whole  about  75^         j 

of  the  accidents  occtirred  on  dry  roads.   Here  again  the  percentage           I 

is  lower  on  the  numbered  routes,  as  it  is  on  Table  18, 

than  on  the 

other  two  areas. 

Studying  Tables  IR,  12,  and  I9  together  it  is  very  apparent 

that  the  bulk  of  our  accidents  occur  under  the  best  of 

conditions  - 

on  straightaways,  dry  roads  and  in  clear  weather.  Certainly  good 

roads,  good  weather,  and  good  automobiles  are  not  reasons  for  acci- 

fc 

dents.  The  trouble  is  obviously  with  the  driver. 
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MOTOR  TRAFFIC  VIOIATION  RECOUD  ANALYSIS 


QEyERAL  BASIC  CONSIDERATIONS 

In  this  report  the  use  of  data  gathered  "oy  the  several  field 
crews  indicating  how  motor  vehicle  drivers  recognize,  and 
conform  to,  traffic  and  driviiig  re.gulations,  must  he  read  with 
certain  liaitations  kept  constantly  in  mind. 

Certain  observations  are  subject  to  an  exact  interpretation  - 
a  driver  either  stops  for  a  red  traffic  light  or  he  doesn't; 
he  either  raakes  a  turn  from  the  proper  lane  or  the  wrong  lane. 
Some  violations  are  a  matter  of  personal  judgment  -  a  driver 
may  appear  to  the  observer  to  have  pcissed  recklessly  through 
an  intersection,  v/hile  to  another  he  appears  to  have  nassed 
safely.   In  the  latter  case,  as  distinct  from  the  former  case, 
his  action  is  subject  to  the  intcrpreta-tion  of  the  given  ob- 
server based  on  the  conditions  then  and  there  prevailing. 
Every  effort  was  made  to  have  as  \iniform  interpretations  as 
could  be  devised  applied  to  all  observations  by  our  field  men. 

We  admit  the  limitations  in  the  second  case.  We  also  feel 
that,  since  most  of  our  observers  have  been  making  these 
observations  for  a  long  time  (some  for  over  three  years)  and 
since  our  observations  cover  the  drivers  of  over  21  million 
cars,  these  errors  are  virttially  a.veraged  out  of  the  picture. 

Moreover,  our  supervisors  have  been  repeatedly  instructed  in 
joint  conferences,  where  all  were  considering  the  same  limit- 
ations, as  to  how  these  violations  that  are  sul^pct  to  a 
variable  interpretation  within  the  limits  of  human  fallibility, 
should  be  recorded.  We  do  not  deem  this  matter  of  more  import- 
ance  than  to  record  it  or  that,  in  the  now  considerable  mass  of 
facts,  it  introduces  any  need  for  adjiistment. 

In  speed  records  taken  by  the  electric  device  we  have  the 
maximum  of  accuracy  of  obseirvation,  both  of  volume  and  of  speed. 
The  Eno  speed  recorder,  used  only  in  lightly  travelled  locations, 
still  secures  for  the  cars  recorded  with  it,  a  reasonably 
accurate  record  of  speed.   It  has  been  used  long  enough  so  that 
the  human  errors  of  observation  and  of  timing,  as  in  the  case 
of  other  violations,  is  reasonably  averaged  out,  thus  making 
any  irreducible  error  small  and  constant.   Such  an  error  does 
not,  by  its  presence,  vitiate  our  records  or  any  deductions 
dravm  from  them. 
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VIOIiATIONS  STUDIES  COVERED 

For  the  reader  to    secure  a  basis  upon  which  to  appraise  the  facts 
set  forth  hereafter.,   with  respect  to  driver  behavior,   a  brief 
summary  of  the  item^  ol served  by  the  field  crews  is  given  here. 
The  whole  purpose  of   such  obocrvations  represented  an  effort 
to  record  only  those  violations  which,   by  their  natiii'e  and  their 
prevalence,   as  determined  from  a  consideraticn  of  the  principal 
recorded  causes,   resulted  in  death  and  inj\ury.      Such  violations 
are  subject   to  control  and  reduction  eventually  by  enforcement, 
or  by  changes  in  the  physical  features  of  the  highway  or  the 
equipment  used  in  connection  therewith.     The  principal  purpose 
of  each  type  of  study  is  as  follows" 

(a)  Volume   (V)    -  The  basis  for  measuring  the  extent  of 

any  violations  recorded  is  the  ntmiber 
of  such  violations  in  any  given  volume  of  traffic. 
In  each  study,    therefore,    volume  is  talcen  separately 
where  the  violation  items,    as  set  up  in  the  form 
used,    do  not  themselves  give  volume  by  totalling 
such  items. 

(b)  Driving  Violations  (D)   -  These  studies  were  de- 

signed to   detect  cars 
creating  hazards  by  making  turns  across   traffic 
from  a  wrong  lane,   failing  to  keep   in  proper  lanes 
or  the  proper   side  of  the  center  of  the  road,   cut- 
ting in  or  out  recklessly  and  passing  on  wrong  side, 
Suda  records,  because  they  concern  cars  in  motion, 
show  violations  of  a  more  dangerous  nature. 

(c)  Stop  Sign  Observance   (S)    -  Under  this  head,    studies 

were  made  to   ascertain 
to  what  extent   Stop,   and  Stop-and-Go,    signs  were 
affording  protection  to   the  Through  Traffic  they 
were  supposed  to  protect  and  to  what  extent   inter- 
ference,   due  to  the  presence  of  Through  Traffic, 
altered  observance  of  the   sign. 

(d)  Traffic   Signal  Violations  -  Vehicular   (T)   -  Vehicles 

observed 
ujider  this   stixLy  were  both  static  and  mobile.      It  was 
designed  to   show  what  action  of  drivers,  when  approach- 
ing,   stopping  for  and  leaving  traffic   signals,   was 
contributing  to  accidents. 
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( e)  Treifflc  Signal  Violations  -  Fedestriaji  (p)  -  Such 

studies 
cover  locations  where  traffic  light  protection  is 
afforded.      It   is  a  study  related  to,   and  taken  with, 
studies  of  Vehicular  Traffic  Signal  Ohedience  (T) 
in  (d)    above,   hu^  only  when  the  pedestrian  movement 
is  lar'^e  in  -orop^rtion  to  vehicle  movement  or  desired 
for   special    studies. 

(f)  Speed  Observations  (HO)   -  Under  this  head  HO  Studies 

are  taken  to  gain  information 
as  to  the   speed  of  approach  of  vehicles  to   hazards, 
or  tiirough  them,    or  by  studios  concerning  the   speed  of 
the  mass  of  traffic  when  flowirig  v/ithout   interruption 
on  open  highways.     The  type  of  rocovding  device  used, 
whether  the  electric  meter  or  stop  vatch  and  Eno 
device,   depends  on  the  volumo  -f-o  be  recorded. 

2    BASIS  FOR  VIOLATION  (X)MPARI  SONS 

The  field  stiidies  were  made  by  actual   observation  in  the  field.      These 
were  at  once  forwarded  to   the  home  office  where  they  wore  analyzed, 
compiled,  and  correlated  with  the  accident  reports  in  order  to  deter- 
mine to  what  extent,    and  how,   motor-vehicle   laws  are  being  violated. 
Some  type  of  field  sttidy  was  made  in  206  of  the  355  towns  and  cities 
of  the  State. 

Baeed  on  the  total  number  of  8,970»702  motor  vehicle  drivers  and 
306,5^6  pedestrians  observed  under  the  15,000  stTjdicr,  made  at  788 
different  locations  on  33^9  roilos  of  State  and  Numbered  Highways 
ixnder  any  of  the  general  types  of   study  above  listed,    tables  shown 
herewith  have  been  compiled  for  use  in  drawing  conclusions  and 
making  recommendations, 

Volxime   studies  always  are  taken  in  conjunction  with  driving  violation^ 
vehicular  traffic   signal  obedience,   and  speed  studies,    as  a  basis  for 
percentages  of  violation  and  to  give  the  directions  of  traffic  raovemait 
coinraitting  the  recorded  violations.     The  stop   sign  studies  constituted 
their  respective  volumes.      In  Volume  Cotmt  Studies  alone,   vie  observed 
approximately  Sh  million  cars. 
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Tahlo  20 

DRIVING  VIOIJillONS 

SLxiSLi;:,.  r.c,4^iia30Nc 

OCT,  1,  193^  to  SEPT.  ?:.,  193'. 

lIUIiBEr.  D  ROU.es  IN  VASS.          | 

PERIOD  COVERED 
FROM               TO 

To""  XL 
V'lLUME 

TOTAL 

VIOL/JTIC^S 

100,610 

PERCElvTAGE 
VIOLATIONS 

Oct.    1,   193*^  -  Dec.   20,    I93U 

600,208 

16.7 

1 

Dec.   21,    193'+  -  Mar.   21,    I935 

5Si,5ii 

119 .  6*'9 

;      20.5 

Mar.    22,    1935  -  Ji^ne  21,    1935 

760.520 

•l01,?-'3 

1   13.3 

Jxine  22,   1935  -   Sept.    21,   1935 

2,2gU,79U 

:oj,i,_,o 

U.6 

Sept.   22,   1935-  Dec.   21,   1935 

1.3^.99^ 

85,5^3 

6.37 

Dec.   22.    1935-  Mar.    21,    1936 

1,216,300 

81,839 

6.7 

Mar.   22,   1936  -  June  21,   1936 

2,227,726 

103 , lUU 

U.63 

June  22,    I936  -   Sept.   22,   I936 

1.615,325 

70,107 

U.3U 

Sept.   23,    1936-  Dec.   3I.    I936 

1.368,771 

58.U1+6 

U.27 

Jan.   2,   1937     -  Mar.   31.   1937 

1,132.758 

58.13^ 

5.11 

Apr.   1,    1937     -  June  30,    1937 

i,677r88U 

62,289 

3.7 

July  1,   1937     -   Sept.    21,   1937 

l»35^.5'+2 

59.708 

U.Ui 

i 

6.22 

TOTALS 

16,171.393 

1,006,000 

COMMElPtS  ON  TABLE  20 

i 

In  June  1935  the  following  violations  wei 
"Stopping  on  Pavement",    and  "Following  too  Cl< 
em"ber  "Following  too  Closely"  was  restored  anc 
ed.     These   changes  to  a  great   extent  acco\int   j 
for  quarter  ending  9/21/35,   and  again  for  the 

re  eliminated-"No   Signal",           [ 
3sely".      The  following  Sept-      ; 
i  "Excessive   Speed"  was  addw      ; 
"or  the  drop  in  percentage 
increase  in  the  next  quarter. 

Violations  tend  to  increase  as  the  amouni 
that  the  winter  quarters  are  the  highest   in  vi 

i   of  trsuffic  decreases.     Notice 
Lolations  for  all  thfe»  years,  j 

j 
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PERCKITAGE  OF   DRIVING  VIOLATIONS 

BASED  ON  16,000,000  CARS  0BS2RVSD 


By  Quarters  -  Octolier  1,  I93U  to  September  21,    1937 


25^ 


^  ^     ^     ur\      Lr\irALp\LfN 
c^^cr^o^c^^      o^c^^cT^c^ 
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SPECIFIC  DRIVING-  VIOLATIONS 
ON 
NIMBjJlRED  ROUTES  OF  MASS. 
YEARS  1935-1936-1937 


1— 

Excessive  Speed 

1935 
VIOLATIONS 

1936 
VIOLATIONS 

1937       1 

^       VIOLATIGNH     ; 

No. 

JS  of 
Tot. Viol. 

^  of 
Volume 

Viola- 
tions 

i   of 
Viol. 

5^  of 

Volume 

V^ola- 
f. -^ns 

%   of 
Viol. 

^  of    1 
Voltune 

2157s 

5.3 

.u 

7617U 

3I.U 

:-.5j 

•^79^7 

32.17 

1.39 

Left  of  Center 
Line  at  Hazard 

6372^ 

15.7 

1.3 

68706 

21.9 

T  .  J7 

-}hSlk 

20.53 

1 

.89   1 

1 

Passing  at 
Hazard 

67321 

16.6 

l.U 

50051 

15.9 

.78 

32810 

18.21 

.80 

Failed  to  Keep 
Right 

79217 

19.5 

1.6 

87U7 

2.9 

.14 

30SU 

1.70 

.07   1 

"U"  Turn  or 
Cutting  Corner 

9^+237 

23.2 

1.9 

9^3 

3.0 

.15 

2U265 

13.^7 

1 

1 

.5H    ; 

Cutting  In  or 
Out 

10510 

2.6 

.2 

538U 

1.7 

.08 

2U97 

1.39 

1 

.06 

1 

Followed  Too 
Closely- 

27876 

6.9 

.6 

3U012 

10.8 

.53 

I3I+6O 

7.U7 

.32 

Turning  From 
Wrong  Lane 

27150 

6.7 

.5 

36872 

11.8 

.57 

8O32 

U.U6 

.19 

Passed  on 
Right  of  Car 

1U276 

3-5 

.3 

1800 

.6 

.03 

1082 

.60 

.03 

TOTALS     1 

+059U0 

100.0 

S.2 

313629 

LOO.O 

U.88 

I8OI3I 

100.0 

U.32 

COMMENTS  ON  TABLE  21 

This  talile 

shows :  - 

13.9  cars  out  of  every  thousand  guilt; 
9.6  "    "   "   "       "    fail 

8.0  "•■          »   "   "       "    pass 
5.9  "    "   "   "       "    cut  c 
3.3  "    "   '•   "       "    folloi 
2.0  "    "   "   "       "    turn 

Y   of  excessive 
bo  keep  on  righ 

at  a  hazard. 

orners. 

N   too  closely. 

from  wrong  lane 

speed, 
t  side  of 
road. 

Multiply  th 
have  about  65,00 

3se  figures  "by  the  million  and  a  half  cars  01 
0   drivers  violating  common  sense  safety. 

1  our  highways 

and  we 

Is  it  any  w 

Dnder  that  we  have  more  than  Uo.OOO  accident 

s  a  year? 

ilh) 
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Tabic  22 

VEHICULAR  TRAFFIC  SIGNAL  VIOLATIONS 

TOTAL  VIOLATIONS-SEASONAL  COIffARISON 

NUMBERED  ROUTES  IN  MASSACHUSETTS 

r 

BY  QUARTERS 
OCT.  1,  I93I+  -  SEPT.  21,  1937 
QUARTER  PERIOD  COVERED 

TOTAL 
VOLUME 

TOT/L 
VICLAllOrS 

PERCENT 

OF  TOTAL 

VIOLATIONS 

Oct.  1,  I93U  -  Dec.  20,  193U 

^,-50^ 

3,gii9 

7.08 

Dec.  21,  I93U  -  Mar.  21,  I935 

225,007 

27,7^7 

9.73 

Mar.  22,  I935  -  June  21,  I935 

^37,995 

37.737 

8.6 

June  22,  1935  -  Sept.  21,  1935 

SS3.73^ 

67,179 

7.6 

Sept,  22,  1935-  2ec.  21,  1935 

866,190 

59.^^83 

6.8U 

Dec.  22,  1935  -  Mar.  21,  I936 

69I+.237 

61,93^ 

8.92 

Mar.  22,  I936  -  June  21,  I936 

93^.379 

61 , 669 

6.6 

June  22,  I936  -  Sept.  22,  I936 

622,9'49 

36,131 

5.8 

Sept.  23,  1936-  Dec.  3I,  1936 

673, 6U6 

39.071 

5.8 

Jan.   2,  1937  -  Mar.  3I,  1937 

371.3^0 

2^,731 

6.66 

Apr.  1,  1937  -  June  30,  1937 

78U,567 

U6,289 

5.9 

July  1,  1937  -  Sept.  21,  1937 

6U2,97U 

h2 , 6U0 

6.63 

Totals      7.251,382 

502, U60 

7.01 

COMMENTS  ON  TABLE  22 

3 

< 

This  table  shows  the  violations  eac 
winter  quarter.   There  is  a  gradual  improveme 
lations  year  by  year.   In  each  year  the  large 
same  time  that  we  have  the  ligHfest  traffic,  w 
that  drivers  take  their  greatest  chances  when 

i 

h  year  to  be 
nt  noticeable 
st  violations 
hich  would  se 
traffic  is  1 

greatest  in  the 
in  these  vio- 
come  at  the 

em  to  indicate 

ight. 
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PERCENTAGE  OF  VEI-IICULAR  TRAFFIC  SIGNAL  VIOLATIONS 


BASED  m   7,250,000  CARS  OBSERVED 


By  Quarters 


Mass.  Numbered  Routes 


J^ 


_9i 


_o^ 


^ 


H 


■hlo 


2i 


KN      t^      K^     f^ 

C>      0>      CTv     CTv 


trrtd  -XD  "05' 
f\    t^     r^.     r^    K"i 
CA    cTv     c^    o>   o^v 


r^    r^    r^     m 
Cr\    CTi     CTv     cn 


K%   i^    K^     r^    K-,    ro 

CTv    CTv     c^      o^     CTn     C^ 


-  o   - 
OJ      OJ 


Cvl       Cvj      OJ       C\J 


••o.       -o-      "O- 
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«  o  -  o  - 

OJ      K%      i-H        l~0 
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Ss      1^     ►^ 
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Table  23 

VEHICULAR  TRAFFIC  SIGNAL  VIOLATIONS 

VIOLATIONS  SEPARATED  BY  TYPE 

OCT.  1, 

BY  QUARTERS                                    NUMBERED  ROUTES 
I93U  to  SEPT.  21,  1937                             MASSACHUSETTS   • 

QUARTER  PERIODS 
COVERED 

Percent 

of 

Violations 

Thru 

On 
Red 

Thru  On 
Red  & 
Amber 

Caught 

On 

Red 

Started 

Too 
Early 

Over- ran  ■ 
Stop 
Line 

Oct,   1, 

193^-Dec.  20,  I93U 

7. OS 

t2 

.2 

I'J 

1.1 

^.3 

Dec.  21, 

193^Mar.  21,  1935 

9.73 

l.lU 

.25 

l.lR 

,S3 

6,0b 

Mar.  22, 

1935- June  22,  1935 

S.65 

.80 

.05 

2  10 

1.00 

U.70 

June  22, 

1935-Sept.21,  1935 

7.60 

.7^ 

.36 

.77 

.62 

5.11 

Sept. 22, 

1935-Dec.  21,  1935 

6.SU 

.81 

- 

,sh 

.72 

U.U7   ' 

Dec.  22, 

1935-Mar.  21,  1936 

S.92 

.9^ 

.20 

.9S 

1,06 

5.7^ 

Mar.  22, 

19 36- June  21,  1936 

6. SI 

.58 

.10 

1.03 

.70 

k.ko 

June  22, 

1936-Sept.22,  1936 

5. so 

.6U 

rD7 

1.12 

.^^5 

1 
3.52  j 

Sept. 23, 

1936-Dec.  31,  1936 

5.S2 

.67 

.07 

1.16 

M 

1 

3.51  1 

Jan.   2, 

1937-Mar.  31,  1937 

6.65 

.6s 

.30 

1.0s 

.39 

k.20 

Apr.   1, 

1937-June  30,  1937 

5.S6 

.60 

.15 

1.37 

.53 

U.oo  } 

July  1 , 

1937-Sept.21,  1937 

6.63 

.66 

.10 

l.i+U 

.^3 

COMMENTS  ON  TABLE  23 

Over-running  the  stop  line  shows  the  heaviest  violations.  This  to- 
gether with  starting  ahead  of  the  light,  are  the  two  types  of  violations  made 
by  cars  that  stop.  While  these  two  violations  show  an  average  of  k^   for  the 
three  years,  these  violations  rarely  result  in  accidents,  thus  "being  more  of 
a  nuisance  to  pedestrians  than  an  actual  danger. 

The  2^3   of  cars  that  violate  the  lights  are  much  more  of  a  menace. 
These  cars  are  all  in  motion,  often  at  high  speed,  and  particularly  when  they 
go  thru  the  red  and  amher  lights  (the  pedestrian  period)  they  are  likely  to 
kill  or  injure. 

are  not 
the  side 

Over- running  the  stop  line  is  often  due  to  the  fact  that  these  lines 
prominent  or  distinct,  and  a  motorist  does  not  watch  the  stop  sign  on 
of  the  road  as  he  is  intent  on  watching  the  traffic  signal. 

tion  of 
appropri 
he  warnc 

Getting  caught  on  the  red  light  could  be  lessened  by  the  installa- 
a  secondary  amber  light,  synchronized  with  the  main  traffic  amber  light, 
atcly  placed  before  the  intersection,  allowing  the  average  speed  car  tc 
d  in  time  to  stop  before  the  lights  changed. 
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Tatle   2k 

PEDESTRIAN 

SIGNAL  VIOLATIONS 

SEASONAL  COMPARISON 

Oct.    1, 

BY  QUARTERS 
I93U  to   Sept. 

21,    1937 

] 

<U!.tBFTED  ROUTES 

M.i.-iJSACKUsrr'^s 

i 

PEPJOD  COVSRED 

TOTAL 
VOLLIIE 

TOTi', 

vio.'./j':'r.:.-H 

?r?.CLNT                   1 
,  J01.A-^.C']d                ' 

Oct.      1, 

193l4-Dec.    20 

193U 

7.605 

3.021 

:^9j        : 

Dec.    21, 

193H-Mar.    21 

1535 

13.571 

/ .  523 

i 

55^^:-                  i 
1 

Mar.    22, 

1935-June   21 

1935 

32.62s 

13.792 

42  , 2                       1 

June  22, 

1935-Sept.21 

1935 

37.15^'^ 

17,Sl6 

'^7.5         ; 

Sept. 22, 

1935-Dec.    21, 

1935 

95.97^ 

hkMj 

^6,3         i 

Dec.    22, 

1935-Mar.    21, 

1936 

S1,S6U 

U3,1)J.2 

52.7         1 

Mar.    22, 

1936-J\ine   21, 

1936 

92,699 

'40,972 

^^.2 

June   22, 

1936- Sept. 22, 

193b 

69 , 5SS 

30,Uio 

^3.7 

Sept. 23, 

1936-Dec.    31, 

1935 

93.^01 

38, log 

Uo.s 

Jan.      2, 

i937-i»:ar.  31 

1937 

^2.631 

18,630 

^3.7 

Apr .      1 , 

19.'^7-June   30, 

1937 

65,^83 

25,6oi+ 

39-1 

July     1 , 

1937-Sept.21, 

1937 

35.  ^-t3 

12,^55 

35.3 

TOTALS 

66s, oUi 

295.956 

UU.3 

C0!,3ffilITS  ON  TA3LE 

2l| 

Pedestrian  violations  are  much  greater  than  driver  violations. 
At   traffic  li,2;hts  the   driver  violation  is  ahout   2fo  against   the   lights   com- 
pared with  over  hh'^  for  the  pedestrian  over  a  3  year  period.      The  pedes- 
trian record  is  improving  as  the  average  for  1935   shows  hG.Sfo,   1936  shows 
U5.2fo,    ajid  1937   shows  39-5^3. 

It  will  he  noted  that  pedestrians,    like   drivers, 
ces  when  the  traffic   is  light,    in  other  words,    the  pealc  of 
lation  is   in  the  winter  quarter  as   is   the   case  with  driver 

take  more   chan.*-  ■ 
pedestrian  vio- 
violations. 
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PEDESTRIAN  SIGNAL  VIOLATIONS 


S3AS0NAL  COI.IP.'UxISON 


By   Quarters 
Oct.  1,  193U  to  Sept.  r?l,  1937 
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Ta^jle   25 

STOP  SIG 
SEiSONAL 

N  VIOLATIOIIS 

COI.iF.AR. 

[SON 

BY  QUAHTEP.S 
OCT.    1,    193U  to   SEPT. 

21,    1937 

1 

QUJSRTER 
PERIOD  CGVF.I>I^-D 

TOT/i 
VOLmiE 

VTOI  I'j  LOi/S 

r;..sc::i;fT  cv          | 

"/.■.TLA'^iorS 

Oct.      1,    193'4-Dec.    20, 

193^ 

31.177 

?.5,':34 

Dec.    21,    193^-  Mar.    21, 

1935 

19.251 

10,715 

5)'6                 i 

Mar.    22,    1935-June  21, 

1935 

37,190 

IS, 71 7 

1 

50.2                             i 
i 

Jixne   22,    1935-Sept  .21 , 

1935 

62,376 

22,532 

3^.1 

Sept. 22,    1935-  Dec.    21, 

1935 

6S , 201 

29,025 

te..        ; 

Dec.    22,    1935-Mar.    21, 

1936 

3g,s6U 

16,662 

1 

^^2.9                 ! 

Mar.    22,    1936-June   21, 

1936 

6l,g67 

2U,U37 

39.5 

June  22,    1936-Sept .21, 

1936 

hs , lUo 

17,690 

36.0                1 

1 

Sept.23,'1936-Dec.    3I , 

1936 

U2,92U 

9,^S6 

1 

22.1 

JaJi.      2,    1937-Mar.    31, 

1937 

31,027 

5,213 

12.7 

Apr.      1,    1937- June  30, 

1937 

UU,992 

9.313 

20.7 

July     1,    1937-Sept.21, 

1937 

30,^^5 

U,2i6 

13.25 

TOTALS 

517,51^ 

I2l|,106 

35.6 

COI.afEIJTS   ON  TABLE  25 

Prior  to   September  193^  we  recorded  all  drivers  as  violators 
who  did  not   stop  at    Stop   Signs.      After  that   date  all   drivers  traveling 
under  3  mph.    who   did  not    stop  at    Stop   Signs  were  not    recorded  as  violators 
This  method  automatically  reduced  the  violation  figures  hy  about  20^. 
With  this  fact   in  mind   it   will  he   seen  that   no  real   improvement   was  notic- 
ahle  until  the   summer  quarter  of  1937. 

A  three  year  average 
during  the  winter   season  when 

shows   that   the  greatest   violations   occur 
the  traffic  is  lightest. 
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STOP  SIGH  viOLA::iors 
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By  Quarters 
Oct.  1,  I93U  to  Sept.  21,  1937 


Massachusetts 
Numbered  routes 
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Tabl3  25 

STOP- SIGN  VIOLATIONS 

BY  TYPES 

OF   INTERSSf^T 

IJ]1^ 

OCT.    1, 

BY  QUARTERS 
I93U  to   Sept. 

21,   193 

7 

rp^rrivpT" 

=iERED  ROUTE? 

PERIOD  COVERED 

Y-T'i'?.": 

.al:  ■[■"■?£,";       1 

Oct.      1, 

ig3U-Dec.   20, 

193^ 

U6.9 

jO,.'< 

^i-l-' 

^3  5     ; 

Dec.   21, 

193^-ar..    21, 

1935 

52.2 

Go..., 

^S.9 

c   ■     ^ 

5^  0 

Mar.    22, 

1935- June  21, 

1935 

53. U 

'>  •  ^' 

39 -^ 

50.2 

June  22, 

1935-Sspt.21, 

1935 

U2.3 

3^.? 

y.-:-' 

3^^.l            ' 

Sept. 22, 

1935-Dec.    21, 

1935 

^9.7 

3^.7 

U3.0 

'+2.5     ; 

Dec,    22, 

1935-Kar.   21, 

1936 

37.6 

UU.o 

UU.3 

'+2.9         1 

Mar.    22, 

19  36- J  Line   21, 

1936 

39.^ 

U7.6 

36.2 

39.1 

June  22, 

1936- Sept. 21, 

193C 

39.9s 

33-35 

3U.61 

35-99 

Sept. 22, 

1936-Dec.    31, 

1936 

^3.7S 

23.05 

lU.UU 

21.99          ■ 

Jan.      1, 

1937-Mar.    31, 

1937 

27.3 

17.0 

16,7 

ig.7 

Apr.      1, 

1937- June   30, 

1937 

27,1 

33.1 

16.1 

20.7 

July     1 , 

1937-Sept.21, 

1937 

21.  S 

15.^ 

11.6 

13. s 

COllffillTS  ON  TABLE 

26 

1 

i 

This  table   shows  that   one  la->7  at 
of  nature- self-preservation. 

least   is  observed; 

the   first   law 

Ihy  does  the   cross 
violation  in  only  one   quarter 
Y  type   showing  in  7   quarters? 

type  of  intersection  show  highest  percentage   of 
,   r/ith  the  T  tjT)e   showing  in  U  quarters  and  the 

The  answer  is  that 
intersection  he  can  "be  hit  by 
in  T  type  he  can  he  hit   fron 
hit   from   only  one   direction. 

the  notorist   laiows  that    in  the   cross  tj/pe   of 

croTs  traffic  coming  in  3  or  more  directions, 
only  2  directions,   while  in  a  Y  type  he  cpji  be 

The  drop   in 
the  previous  table. 

percent 

ages  in  the  1 

ast   four 

quarters   is   oxplaned   in 
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VIOLATIONS 
BY  TYPE  OF  ROAD 
(l'.njI'.13ER  OF  LAIIES) 
RECORD  FROM  JITLY  1  TO   SEPT.    21 
ON  ITUMBERSD  RO-OTES   IN  MASS 

.  19^7, 

Table  27 

TROOP 

VOLUME                 2  LAl'lE 

3  LAI-TE 

4  LAM 

5  LANE 

6  lA^lE 

6  LAME 
DIVIDED 

A 

685,638              67,656 

139.693 

267,163 

20,736 

108, 4o6 

73.9S4 

B 

279,5^2              63,909 

54,053 

3^,765 

8,769 

14,569 

- 

C 

15^.039              52,915 

U3,958 

39,441 

9,487 

8,238 

- 

D 

235,223           U6,057 

74,722 

114,444 

- 

- 

- 

TOTAL 

i,35U,UU2          28^,997 

319,428 

459,017 

64,911 

152,105 

73. 9S^ 

Vol.   on  which 
violations           5U,U60 
were  not 
recorded 

7.002 

3, 204 

17,919 

20,892 

- 

Vol.   on  which 

violations       230,537 
were  recorded 

312,426 

455,813 

46,992 

131.213 

73, 9S^ 

Violations           13,938 

20,507 

19,123 

l,o4i 

2,772 

2,330 

Per  cent  of 
Violations              6.07 

6.56 

4,2 

2.22 

2.11 

3.15 

• 

This  table   s] 
is  a  three  lane  road, 
the  accident  figures, 
conformity  with  the  in 

DOMKENTS  ON  TABLE  27 

gerous  type  of  road 
es  are  borne  out  by 
decrease  in 
violations. 

lows  that  the  most  dan 
These  violation  figur 
Accidents  increase  or 

urease  or  decrease  in  ' 

Each  additional  lane  beyond  tliree  added  to  a  road 
makes  for  less  violations  and  greater   safety,  until  we  come  to 
a  6  lane  divided  road.      The  only  example  we  have  of  this   is 
Route  9»      The  reason  for  this  road  showing  a  higher  violation 
record  than  do   the  undivided  6  lane  roads  is  due  to  cars  tvurning 
through  the  openings  in  the  dividing  strip  of  land,   on  to 
Route  9,    3J^d  either  getting  side-swiped  or  pushed  against 
the  curbing  by  high  speed  through-traffic. 

(SO) 
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P^CSNT  OF  VIOLATIONS 
BY  TYPE  OF  ROAD   (l^.^ER  OF  LAITFS) 
JULY  1  TO  SEPT.   21,    1937   ON  KASS.    imi.CBERED  ROUTES 
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(d)   Speed  -  Much  has  been  said  on  this  s-ubject  and 
there  is  much  more  to  be  said.  While 
speed  is  in  itself  not  always  dangerous,  speed 
too  fast  for  conditions  is. 

Average  Speed  -  The  average  speed  for  this  State 
is  32*2  miles  per  hour,  as  shown 
by  our  studies.  This  is  an  average  derived  from 
speed  tests  made  on  all  types  of  highways,  under 
all  weather  conditions,  and  under  all  road 
conditions,  in  all  types  of  districts. 

We  have  observed  1,369,705  cars  for  speed  and 
have  found  that  37»5?^  of  these  cars  traveled 
over  Uo  miles  per  hour.  One  car  was  clocked 
at  112.6  miles  per  hour  and  two  or  throe  others 
wore  doing  100  miles  per  hour  and  over. 

What  is    There  are  times  and  places  when  U5 
Excessive  or  50  miles  per  hour  is  not  excessive 
Speed      speed.   If  phj'sical  conditions  are 

good,  a  car  is  in  good  condition, 
likewise  the  driver,  it  may  not  prove  dangerous. 
On  the  other  hand  S  or  10  miles  per  hour  at 
some  locations  may  be  classed  as  excessive  speed 
(too  fast  for  conditions);  for  example  -  in 
a  thickly  settled  district  where  vision  is 
partially  obscured,  pedestrian  and  vehicular 
traffic  heavy. 

In  the  year  of  1937  speed  was  responsible  for 
1/5 »  or  20^  of  the  total  accidonto  in  the 
State,  The  greater  the  speed,  the  worse  the 
accident.   In  the  United  States  during  1937, 
of  all  accidents  resulting  in  deaths  or 
injuries,  so  far  as  is  known  from  the  descrip- 
tion of  such  accidents,  one  accident  out  of 
sixty-one  was  fatal  at  20  to  29  miles  per  hour; 
one  accident  in  thirty-five  v/as  fatal  at  30 
to  39  niiles  per  hour;  one  accident  in  eleven 
is  fatal  at  50  miles  and  over  per  hour. 

Influence  We  find  from  our  observations  that 
of  Lanes   as  the  ntuaber  of  lanes  arc  increased 

the  aver.'ige  speed  increases.  A 
foiir  lane  road,  the  outside  lanes  being  of 
cement  and  the  inner  two  lanes  of  macadam,  with 
a  center  line,  is  perhaps  the  best  type  of  road. 
The  average  driver  will  stay  in  the  cement  (or 
outer)  lanes,  hesitate  to  cut  into  the  macadam 
thereby  eliminating  the  hazards  of  "failed  to 
keep  right -'(or  hogging  the  road)  c 

(SI) 


VI   HAZARDOUS  LOCATION  STUDIES 

1   ORIGIN  OF  PROBLEM 

Soon  after  the  work  of  this  project  had  "begun,  smd 
otir  men  appeared  on  the  highways,  a  certain  amount 
of  curiosity  was  aroused  as  to  their  purpose.   The 
local  police  vrere   particularly  curious  "because  it 
becajTie  their  duty  to  ascertain  why  our  cars  were 
parked  for  considerable  periods  beside  the  roads. 
This  curiosity  was  further  increased  by  the  appear- 
ance of  our  men  at  local  police  heaidqucjrters  to 
record  motor  vehicle  accidents.   Later  still  it 
spread  to  citizens  and  our  appearance  at  public 
gatherings,  to  speak  on  highway  safetjs  indicated 
our  purpose  to  many  not  previo\isly  aware  of  our 
existence. 

Within  a  very  short  time  these  contacts  brought 
requests  for  a  great  variety  of  information  concern- 
ing traffic  in  different  parts  of  the  State  ajid  for 
studies  of  locations  known  to  be  bad,  or  of  an 
accident-prone  nattirc.  There  was  always  evident  in 
these  requests  the  same  uncertainty  as  to  where 
responsibility  actually  lay.   It  appeared  to  be  a 
question  as  to  the  manner  for  determining  whether 
any  action  looking  to  the  removal  of  dangerous 
locations  should  be  done  under  State  or  Local 
authority.   If  under  State  authority  there  arose 
the  question  as  to  what  approach,  or  application, 
was  required  and  to  v/hat  particular  division. 

Usually  there  was  a  frajik  admission  of  a  lack  of 
such  definite  information.  This  was  particularly  true 
in  those  smaller  cities  and  towns  where  not  enough 
traffic  problems  appeared  to  occupy  the  full  time  of 
a  tra.ffic  engineer  or  officer.  Here  v/ere  found  the 
most  frequent  pleaders  for  assistance.   It  was  natural, 
therefore,  for  these  various  town  selectmen,  police 
officials  and  private  citizens,  who  were  interested 
in  reducing  automobile  accidents,  to  ask  for  traffic 
studies  at  locations  which  they  considered  as  immediate, 
or  even  future,  accident  spots  and  which  they  proposed 
to  correct. 


(S2) 


APPROACH  TO  PROBLEM 

After  the  project  had  bGen  in  existence  for  over  a  year 
these  applications  for  aid  revealed  their  grov7in,{;  impor- 
tance and  made  it  necessary  to  have  a  clearing  house  for 
covering  this  Hazardous  Location  work,  to  insure  its 
proper  and  complete  preparation,  as  well  as  its  folloT/- 
up  to  some  definite  disposition  through  the  permitted 
channels. 

Hot  only  the  torm  officials  and  citi:!;ens  brought  those 
Hazardous  Locations  to  light  but  each  Field  Crev/,  in- 
cluding the  Mobile  Crew,  were  instructed  to  consider  it 
one  of  their  principal  duties  to  report  such  locations 
as  were  encountered  on  the  highvjays  during  the  course  of 
their  travels,  or  at  sites  to  which  they  had  been 
assigned  for  routine  v/ork. 

Accident  records,  as  well  as  motor  traffic  violation 
records,  in  the  course  of  normal  office  examinations,  con- 
stantly brought  Hazardous  Locations  to  attention.   These 
examinations  often  revealed  locations  which  checked  with 
those  alread;^''  called  to  attention  from  one  or  more  of  the 
sources  mentioned  above. 

Our  field  crews,  acting  under  these  instructions,  have 
selected  and  rcroorted  many  sxich  Hazardous  Locations. 

LOCATIONS  Ij-HDICATED  BY  LOCAL  POLICE  AKD  TOTOI  OFFICIALS 

In  picking  up  accident  records  from  the  locn,l  police 
our  men  were  continually  qtiestioned  concerning  "bad 
spots"  and  vfith  requests  for  suggestions  for  remedying 
such  locations.  Approximately  fdJir  hundred  and  fifty 
locations  in  the  State  were  suggested  by  local  police 
alone  as  places  which,  in  their  estimation,  needed 
special  attention.   The  major  portion  of  these  locations 
were  at  sites  where  motor  traffic  violation  studies  liad 
already  been  made  by  our  Field  Crews  and  where  accident 
record  had  not  irajDroved.  Althotigh  the  accident  record 
was  not  heavy,  special  hazards  existed  which  demanded 
rectification  of  one  sort  or  another  to  elimiiiatc  the 
possibility  of  future  accidents. 

The  locations  named  by  the  local  police,  if  their 
accident  record  warranted,  were  referred  to  our  troop 
supervisors  for  examination  and  for  their  recommendation 
as  to  whether  or  not  a  studj'  should  be  made.   It  was 
found  that  out  of  this  group  of  fo-ar  hiUxdrcd  aiid  fifty 
locations,  two  hundred  and  forty  wer'e  .\dvised  by  the 
supervisors  for  intensive  and  spcci'^.l  jtutiy.  The 
accident  record  of  the  balance  is  kept  unucr  scrutiny 
pending  the  time  these,  too,  become  more  hazardous. 

(S3) 


VII        MOBILE   SPEED  STUDIES 

This  division  covers  tlie  work  carried  on  Toy  the  Mobile 
Speed  Department  of  the  Higbvay  Traffic  Research  over  a 
period  of  twenty-six  months  from  October  193^''  ^o   December 
1936  inclusive. 


This  report   constitutes  a  research   study  of  the  speed 
characteristics  taken  at   high-speed  locations  on  all   the 
important   state  highv/ays  of  Massachusetts  east  of  the 
Connecticut  River. 


Observations  were  taken  during  every  part  of  the  year  and 
covered  all  conditions  of  road  surface  due   to  changes  in  weather 
and  seasons  of  the  year.     Representative  studies  were  taken 
also  on  every  day  of  the  week  and  dioring  every  hour   of  the  day 
and  night  except  the  lightly  traveled  hotirs  in  the  early 
morning  from  2:00M  to  7:00^. 


The  field  personnel   comprised  two   crews  of  two  men  each 
during  the  whole  period,    and  for  a  period  of  about   ton  months 
an  additional  crev/  vtas  added.     Each  crcv/  was  provided  with  the 
following  equipment. 


One  Electric   Speed  Meter  with  flexible  cable   to 
connect  to  trips. 

Two   steel  trips  with  tie  wires  and  spikes  to 
fasten  trips  to  roadway. 

One  tape  measure. 

One  storage  battery. 

Field  data  sheets  and  lap  boards  equipped  with 
small  shaded  light  for  night   recording. 


The  Electric  Speed  Meters  used  in  this  vrork  were  designed 
and  constr\ictcd  by  members  of  the  Highv/ay  Traffic  Research  in 
the   laboratories  of  the  Massaclmsotts   Institute  of  Technology, 
One  man  is  required  to   operate  the  speed  meter;    the  other  man 
of  the  crew  records  the   speeds  as  they  are  called  out  by  the 
observer.     A  relief  man   is    sometimes  provided  for  long 
observation  periods,   for  the  relief  oT  either  man  of  the   crew 
when  the  traffic   is   heavj''  and  continuous^ 
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DESCRIPTIQi:  OF  APFAHAT^/S ; 

Plate  EA  shows  one  e;id  of  a  road  trip  with  the  tape 
removed.    It  consists  of  two  strips  of  spring  steel  UO" 
long  and  I/32"  in  thickness.   The  hottom  steel  is  1"  in 
width  ard   the  top  steel  it?  7/S"  in  width.   Pieces  of  rubber 
tubing  3/'+"  i^-  lenj'^th  are  strung  along  the  top  steel  about 
I-I/2"  apai't.   The  lead  v.-ires  goin.^;  to  the  speed  neter  are 
soldered  to  one  end  of  each  steel  strip.   The  t\7o  steel  strips 
are  tr-ped  together,  first  iTith  rubber  tape  and  then  with 
friction  tape.   Tho  tie  :7irea  which  are  used  to  fasten  the 
trips  to  the  road  are  attached  to  th^  "oottoTn  steel. 


When  the  trip  is  stretched  across  the  road  in  ite  normal 
position  at  right  snfi'les  to  the  flori   of  traffic  to  be 
observed,  the  two  steel  strips  arc  sep:irated  by  the.    thickness 
of  the  ri.ijber  tubinv?;.   As  a.  car  passes  over  each  trip  the  top 
steel  is  prest^ed  dovn  -.laking-  contact  with  the  bottom  steel, 
ailov;ing  current  to  paas  through  the  lead  wires  which,  in  turn, 
is  registered  in  the  speed  meter.    In  setting  up  the  apparatus 
for  road  test,  care  rxLst   bo  exercised  to  keep  the  two  steel 
strips  from  contacting  at  a^iy  point  through  bii.ckling,  or  any 
other  cause  which  would  result  in  a  short  circuit  in  its 
normal  position. 


Water  geo'ing  in  between  the  two  steels  will  also  cause 
a  short  circuit.   Therefore,  during  the  first  part  of  the 
survey  an  overshoe  ves   used  on  wet  roo.ds.   This  consisted  of 
a  thick  rubber  tube  drawn  over  the  entire  trip  which,  while  it 
eliminated  the  v.;iter,  made  the  trip  v.jry  cumbersome  and 
Eomotimos  attracted  tho  notice  of  the  driver  of  a  car  whose 
speed  was  being  weasurod.   Later  a.  "wet  short"  eliminator  was 
developed  by  eu,rinecrs  on  this  project,  which  when  placed  in 
the  series  with  tho  trips  and  speed  'ncoer,  overcpjne  the 
difficulty  'lue  tc  wet  trips  in  storruj-  weather. 


This  "wet  shor'."  eliminator  consists  of  two  vacuL:in  tubes 
arranged  in  a  circuit  •>.'ith  suitable  resistances  and  small  dry 
cells,  all  enclosed  in  a  S':;all  box  which  measures  6"  x  8"  x  10" 
This  unit  offers  enoug/i  resistance  in  the  circuit  to  offset 
tjie  effect  of  a  "water  short"  but  at  the  same  time  allows 
normal  orerption  of  th-j  moter  whon  a  c- r  passes  over  the  trips. 
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'lober   rospoctivRly.       ''ro  •  Pit. to   }.A  it  rill 
lo'.7Gr  loft-h'.iic!    corner  thort:  rrc   ti  ro  :    tor. 
the  loao   \TirciR  f ro '.   the   trips   ?.rc   att^ic'i-r.      At   the   bottor:i  center 
there  cro  I'our  koys.      ?hG   cxtrc'c   Icft-hcXid   '.c".'   is  usee!    to   shut 
the   sot  off  or   out   it  on.        ;  oving  to    cho  ri'^ht,    t'lc  next   Is   the 
tcs"-.   hey  and   the   tii.ird   one   is    t"  e   direction  'ccj.        The  fourth  ke-"- 
13   the   reset   key.      Too  knocs   in   the  ciddle  of   the  pr.nel   are 
potcntio.-. etors  used    to  adjust   t^'o  cuiTcnt  pxid  volt;-  c;'e   in  tho   set. 
'rhe  upper  Icft-hpnd  clock  is   a  '^~  ■illi^   c'cr  rhich  ha^>   '^oen 
cr.lihr^-.ted.  directly  in  i.  ilcs  per  hour.        T"'ds   is   the   clock  rrich 
rogi?tars   the  c^^r   speeds.        The  other   clocks   to    ^he   rig'.it  frc 
usod    to   adjust   the  current   a.-.d  volte-7:c   in  the   act     0    thoir 
corr  ct  values. 


hETrDD  or  OFl^LivTIO/  0?  T""3  SPEED 


The   t"'0    steel   tript;   are   strotcJ.'od   pcro=;s   th^:  highway 
exactlv  at   ri^'ht   an,5les   to    oho   dir^jction  of   tn^.vcl   aiid.  fa^^tened 
there   secvirelv  a.    each  end.        'hoe  dis.-ancc  betwe::n  the   trips   i^ 
j:";ovorned  hy   the   sreer    .'■cter  thc„   is  ivsod,    oac.-.  raevor  requiring 
a  certain   definite   sfacinr;;  of   the   trips  which  can  •■ot   he   chan.^ed 
unliiss   the  meter   is   recalibrated.      Speed   iieter  D-3   shovn  on 
Ti'V^o   %j  was   cclihrated  at   iG'    far  the   snace  between  trips.      This 
spacln-';'  wa«  foum"    to  ;5;iva  very  satisfactory  opcr£.tion.     A  load 
'.riro  connects   the  norr  c:id    of   each   trip   to    the   speod  raeter  rhich 
is   ■^(morally  placed    in  rn   :uto   ohilo  perked  off   the  ro?d'.7ry.      All 
the  v'or'-'  of   observin,-2'  and    recordi    --;  the  data   is    thus   carried   on   in 
the  par.-'.ed   car.        In   this  v.-a'.'-   the  dri'^er  of   ■::;   c;,r  u.id.er 
obsorva;-ion  dies   not   knov.'   that   'lis   speed    is  bein;,  .leasurod  a  .d 
therefore  p    true  picture   of   the   act\-!al   spcod    is   ootoincd. 

The   spe:r.    iiid.ic£.  or  of   the  r;oc:r   i^    yradusted  oirectlv  in 
.r.iles   pe  •  hoar  f'ro;ri   100   to   10.      As   tnc  front    tires  of   a  car   to  be 
observed   'i\i \.   the  nocrcs'..   trip,    current   ilo",7s  fro;,    the    stora'-;c 
battery  inio   r-n   electric   condc-n^er.      TJ'.e  ne  M'le  of  th":    r,poo6 
indica.'.or,    vhic'-   is   r      illiaripero  rriotcr  \.'i  t  .  it~    scale   sot   to   read 
in  ?)iles  per' hour,    starts   to  r.ove  fro  •   100  ,  .P.}'.    to'Jf.rd.  10  ??.P.K. 
The   instant   t>c   sa  e  frorit   tiros   'lit   t;~e   second    trip   this  flov  of 
currcn:   ceasc"   ar.d   thv  nc-ec'le   stops   cntoi-iatically  at   the   speed 
at  v,'hich  th,!-.  0   car   is  goin.,^-.        The   speed   is  observed,  and   record  :d 
and   the  .-netcr   is   then  q.ickly  reset  b.y  the   snap  of  a  kr/, 
discha.rrin.^   t'-ie   condi^nscr,    o.>d   al^'ost   instantly  made   ready  for 
the  n'-xt  err   in  lin-i.        Cfrs   goini;  in   the  opposite  direction  are 
clocked  i;:   li'-.e  rncnner   by   3i;.rcly   tnr->\7ing  r.   direction  key  v/^aich 
allovs    the   current   to   ''tart  flovrin.'^  in  '.-'hichever  trip   is  nearest   the 
aporoacrin.'j  car. 

"his    '-leter   is   C2pa  d  ^  of  ]irndli.i~  tr-V'ffic   of  heavy  volume. 
Since   totrl   voluiio  up   to   1,000   c-irs  per  h;>lf  hour  hrve   ocen 
cloclccd    thi  r,  r'ef'iod    of   sperd    rocording  autor  i.tically   i:iclud.es 
a  voIuj  "^e  cou.it . 
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The  effectiveness  of  this  incthod  of  nc- 5urii:ig  speed  depends 
o."'.  the  accurrcy  of  its  speed  /ietor  a-jd  of  the  observer,  snd  upon 
the  correctness  of  operstion.   As  tbis  speed  neter  is  extrenely 
simple  to  oporato  very  little  pr;-.ctico  is  necessary  to  secure 
correct  obticrvations.    "^hn  speed  .ooter  itself  n-ns  checked 
a;'T;ainst  specdoretors  which  were  known   to  be  correct. 


GEHERAL  COr'hENTS: 


A  total  of  ■3?3  studies  were  .•.T.dc  &t  68U  locations.   The 
li  369. 705  c:rs  e.id  tiTicks  observed  sho^^ed  an  avera  e  speed  of 
3(5.2  i  .P.H,    The  total  nuri-jcr  of  cars  observer  diTing  the 
daylig"  t  hours  'vas  l,018,7'-'3  '^'^^   showed  an  avera ';e  speed  of 
3s. 2  ,  .P.'"'.   The  totel  nujihor  of  cars  observed  during  the  iiight 
hours  ra?  350>962  v/ir.h  n.;;i  average  speed  of  3S.O  '  .P.H.    The 
night  period  was  cci"'sider3d  as  beginning  at  one-half  hour  after 
sunset.   Haxi  u;ri  speeds  verc  observed  as  high  as  100  1..P.K.  at 
nig;it  in  Norwood  on  route  1  i.i  October  193'''' 

Table  1  (Appendix)  is  a  generrl  sui.Jiary  covering  the  entire 
survey.   Observations  have  been  classified,  a.s  to  night  and  day 
e,id  also  nig'-t  and  dav  coii'oined  .   Under  each  of  these  clt=ssificE- 
tions  detailed  information  for  each  r-^ute  has  been  recorded. 
This  incl^idcs  cars  clocked,  (rhich  is  essentiall  "  the  sare  as 
total  traffic,  since  over  the  entire  survey  approxinatoly  98»0*j 
of  the  total  traffic  \7a.s  cl-clcod"',  also  a.vGrn;'e  speeds.   Total 
studies  and  locations  also  are  svovn  for  each  route  under 
co:"iibined  night  and  day. 


It  will  be  observed,  that  on   36  routes  fi-^:ures  are  given  for 
nigV't  and  day.  T\7enty-threo  of  these  routes  shovr  faster  speeds 
for  the  day  vhile  clex^en  show  faster  speeds  for  the  night,  V7ith 
two  showing  equal  speeds  for  day  and  night.   These  figu.res  show 
that  in  comparing  ni^ght  and  dav  speeds  other  factors  must  be 
considered  besides  ti-e  actual  condition  of  davlight  or  darkness. 


An  ir.por '.aiit  factor  is  the  topography  of  tho  rofd.   A  route 
thrt  has  frequent  curves,  intersections  and  hiilcrests  would 
certainly  s?iO'.7  a  lower  speed  at  night.    The  character  of  travel 
on  a  route  that  is  fairly  straig't  a_nd  level  could  irake  for  a 
higher  speed  at  light  such,  for  o?ca,:ple,  0,  thru  route  whore 
the  volwe  was  .uch  less?  at  light  th' n  d.^^ring  the  day. 


Route  llU  shovjs  a  speed  of  9-^  i  .F.F.  lower  for  day  than 
night.   This  is  due  to  a  dav  study  trken  i 1  Lawrence  at  an 
intersection  i-hich  ■■^c.vq  r-    large  volu-  o  ;..id  r.  lov.  average  speed. 
If  this  study  were  loft  out  of  the  day  fi^'res  the  average  speeds 
for  driy  and  night  wovld  be  very  .nearly  the  sajTe. 
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PERCF_KfTAGE  OF  TOTAL    CARL 

SPE. ED- volume:  diagram  showing  volume  distribution  in 
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LIvTJRt  PtRiOO  Of  26  MONTHS, CLASSIFIED  AS  TO  NIGHT  ^  DAY 


Tabic  lA.  (Appondix)  is  a  ^rneral  s"ani.i£iry  covering  all  of 
the  day  observations,  shov-;in!!?  speed  volume  distribution  in  5 
r.iles  per  h^ur  ^^roup-j  for  each  route.   Table  IB  (Appendix) 
is  tho  s.'jne  as  1A( Aj-p'-^ndix)  but  covering  night  observations. 
Tables  2  aiid  3  (Appendix)  shov;  conparative  speeds  on  the 
sane  routes  when  dry  s.nd  when  net.   Table  U  (Appendix)  is  a 
study  of  icy  roads.   Table  5  (Apoendix)  is  a  speod-volurie 
study.   Tables  6,  7  a-''-cl-  8  (Apperdix)sho'.7  studios  of  straightav/ays, 
curves,  hillcrests  a:ici  intersections  according  to  tho  nuj'.bcr 
of  lanes.   Tablo  9  (Appendix)  shovs  a  volune-speed  ran-je 
analysis  on   certain  koy  routes.   Table  10  (Appendix)  shows 
conparative  speeds  classified  according  to  loci'.tion,  that  is, 
rural,  suburban,  or  xirban. 


FACTORS  INTLUEl-ICmG-  SPEED; 

Effect  of  Cha:-.t2;es  iu  Weather. 

In  r^aking  this  study  only  straightaways  were  considered 
and  the.  ^.ane,  or  sinilar,  locations  were  taken  under  each 
condition.   Fror.-.  Tables  2,  3  p-T'^^  ^  o^  the  Appendix  it  -vvill 
be  seen  that  the  fastest  speeds  were  observed  under  fair 
weather  and   dry  road  surface  conditions,  s/ad  lowest  sroeds 
under  icy  road  surface  conditions.  For  the  wet  condition 
the  speed  is  lowered,  due  to  the  a-.tual  presence  of  rain  in 
the  atnosphere  making  for  poor  visibility,  rather  than  the 
wet  surface  of  the  r-s-d  itself,  because  other  studies  were 
taken  on  wot  roads  whon  the  weather  was  fair  or  cloudy  aiit^  it 
was  found  that  the  speed  was  as  high  as  when  the  roadway  was 
dry.   This  is  clearly  indicatcc!  by  the  following  table  where 
observations  were  riadc  at  different  types  of  liazards.   It  will 
be  observed  in  sone  cases  that  the  road  when  wet  shov/s  even  a 
higher  speed  thgii  '.7hen  dry. 


Study  Shov/in/:  Average  Sp)eeds  on  Wet  vs  Dry  Roarls 
Without  PreciTiitatioa-Takea  at  Identical  Locations 
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3 
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35.6 

38. 9 

R,   Kacadai.: 

3 

iToO^ 

37.1 
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Effect   of  Chr>a:^,fis   i-^  7?eathrr   (Co:'t'! 


I:.',    tic   follcvfinis;  ta'bli-;   is  prosontod  rosvltK  obtrj.ncd 
bT  r.r.'.cin,';  oasGr\r.tions  under  foil-  res'.thcr  r.nd  orv  rorr:   co'TUtioiis 
r;.id  v.-:r.i::  n.t    t'lc   same  locr.tions  \'>g-i   the  «u.i";"--ce  -t.^;   icy: 

SbUri--    Sho\7iii,-;  Avcrc.^c   Spends  C-'    Ic!'  vs  ")ry  Roaos 
5?; ';en  at   'ir. "■.'iticc!!  Locatio.is 
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Effect  Oi.'  Volu/io  0.-  Cai"    Spceos. 


Trble  5    (Appondix)    sliovrs   c   spC'  d   study   ta-kci   o:i   route  2o, 
south  of  Boston,    at   four   diff ere  .t   locations   in  Kiddlcboro 
"between   the  horrs   of  UiOOF.'  .    ad  10:00  P.^  .    each  stud"  belli,';; 
tv.'o   a:":d  on.c-hrlf  hours   lon.,--'^        I.,  order  to      ct    the   results 
of  a  differi;'  "co   i:    volu...c   t'"ie   s' ;  •€   locatio;'.s  v,'cre  used  on 
Sunday  as  on  r  onria;". 

The  greatly  increaf'ec    voluii'o  of  12,^57   cars  O::  Sundt\y 
loner cd  the  avcra;s'c   spcoo    7»5  ■'•P.K.    as  coMpared  vrith  f^oudc^/' 
V7he:i   the  volu.,ie  vir.s   I613   c.nrs.      3cth  of   these  days  had 
favorpble  vreathor  cc.ditions   ^0    thr-t   tlie  major  factor   causing 
the  variation  i.:    speed  :"UPt  'n-wc  been  the  difference  in.  volume. 
The  difference  i.-.  the  character  of  tra.vcl  between  the  two  da.vs 
would   not   be   such  as   to   cause   ann-f'ing  like   the   differen.cc   in 
speeds   at   the  points  ob!5erved   because   route  23,    south  of 
Boston,    is   ?    th.ru  i'ou.tc   to   Cape   Cod  '.--ith  ver;/  little   slov;  traffic 
at   the   locations   studied., 

So.i.ev.'here  betW'.-n-i  the  lo\7  voliu.'C  and.  t^c  hirih.  voluiie  is  a 
satura-tio'i.  poi.:t  where  a.\y  fnrtli'-r  increa.se  in  volume  causes  a 
corrcspondin.."  decrease  i.i  speed.  Until  this  sa.turction 
poi:v,:  is  reach.cd  variation  i--.  volune  he  a  no  appreciable  effect 
on  speed,  "his  was  shov..  by  studies  talcen  under  similar 
conditions  at  th.e  sa;.ui  locatio.n  v/here  tb„re  was  a  variation  i.; 
volirne,    the  hi.^'vcr  volUi,;c   actually  givi'Vi  •"   higher   speed. 

In  ord  -T  to  /.uke  a  further  stud  '  of  t.ii'  effect  of  volume 
on  car  speeds  additional  observ-.tions  w.re  r.uv.do  in  i.iddlcboro 
o\  route  23  not  far  fron  v.'here  t'e  obsQ'rvatio.'.s  n'  re  jiiadc  the 
year  before.  This  tLie  cbscnva.tio:.s  were  nad  ■  over  a  v-'uch 
lon.;_;;er  p.  riod  V7ith  the  e:^pectation  that  -lore  definite  results 
could  be  nbtr.ined. 


TuT-'ct   of  V'^li-vjr   o:.  Cr.r  Spcooa 

":."    ■p.?.',-.     "o  i^   i',  dii.\r;;.':   oi"   c.  s'c''6::-    s  oriiig   ti:C-vp.ri.':tion 
in.  hnurl;-   apcods  a-.d-  voluvics   zckQ-.^  o.'.   routo  28  ir.  lif.idloboro, 
S"a.-ftr:-,    ^u'^ist   29,    1937.      O'bscrvc.ti^ns  v^orc   trko/.  ovnr   a   period 
of   ci-,httM..-i  hours  froi^   7:00  A.?:.    Sii:;or'--   to   1:00  A.'  .    ■  o:id::>y. 

3v:  ■^vir.;'^  r.t   7:00  A.:   .    thoro   i.-   r.     :  tcricl   docror.sc   iii 
spooo  ^-t.'/il  ■  if— r.v  tovnoo.";   ifi   rcac'ioo .      Thi?;   decror.sc   i:i   speed 
is   crvs  ;c.  v'..oll:''  '>3y    oho  chraTctor  of  drivir.,5:  rs   t'l.^ro   is   only 
£   S!vall   incroasc   i:-\  vo1uj.-c   i;-.   this  period.      The  :  ini' u.i   i;,-"-er;vvo 
spoor   i--!   r  \-.c>.cd  bntv-vv^-'    uJ;.roo   ■■,.6   four  o'clock.      Ti  is   is 
probabl"  duo   to    the  uaurl    slov  clc.ss   of  reivers  v,-h.o   r.ro   out   or: 
Su:'.day  aftor.ioo:':.        ^I'.c   ^;po.xl  ro;-?ai:is   frirl"   co  -stfn.t   fro      si:-: 
to   ci"ht  o'clocl-:  r;j'.d    ;:''■;,  voli-  c   i~   rt   it-  ;oeck  ouri '.;;•  t}'ORC   tv.o 
hours.        It   is  quite  probcblo   th^-t   t'->-C   spcec!   rou].d   ■we   sl-.c-':^  a 
docid   c    i'creLiso  be's'i;-' i:^-J  f.t   six  o'clock  '\^.d  it   -".ot   b!jc;:i  for   t'^is 
h-crv:-'  volxTc,    br-cousc   bo  t  ■.7  .■•;'.;   eight   ;;-.d    '^i-'-o   o^'cloch  -'ic;-.   the 
voluivic   starts   to   docro.-sc   si.c'.rjDl:/  t>e   speed   sto.rts   to    ircroaso 
s'■^^.rpl,y.      isor-rll''  v>t   ^'ould   ..ov   e:cpcct   m:   ir.c.-ersc  of   speed 
r.ftcr  ci^ht  o'clock  hoc;  use  of   darkr.ovs,    but   rrtht.T  a  slight 
docroasc. 

Pctv.-co...  '"tino  F.;..    a.  d  9:00  P..  .    t"'-e  a-ora-vic   speed  ras  35*6 
K.P.K.    v.-hilo  bctwoc.i  12:00  .-.id:  .i';-";-.t   a  .d  1:00  A.F.    it   junpcd   to 
U5.6  M.P.H.    a  differoacc  of   10  k.P.H.        It  vould   eccP   to   bo   t- 
fair  assuriptio:^.   that   t'lo  major  factor   i:-.   causing   this   10  h.P.H. 
increase   i..   s^tccd.  was   the   Icrgo   d.ccrcasc   in  volunc  over    t'l.is 
period. 

A   sirjilc"   stud;;  v.-.-'s  na('0  at    th.is   sfr.M   location   in 
i  iddlcboro   01  Saturd.?v,   Au;i,-ust   2c,    l'J37'        1'"''-g  dia^ran-   is 
show:"   on.  v:'-'s^  ^~:  >      Here   the  volu.o  'vas  noT,   li-^nv'  cioug"-   at   a;"y 
ti;riG   to   ]-.rve   a..;/  i.iaterial   effect   on   th.e   ••jpcod..        It  vill   be 
.'.oticcd    tha:;   t'-.crc   is  a.  grad.ual   decrease   i      the   averr~c    speed 
fron  earl'/  VlO'C r i:\r;  f'.roughout   f'e  o.-xr  c.-.d.  r.i^;'  t,    shov,'i:-.,o'  -lo 
relatio:';   to    aii"   i;';Crei.;io  or  0    cr 'asc   x:.  voluric. 

Conparin,5  the  avcrr..;-:e   speeds  fro;i^  3:00  P.i''.    to  1:00  A.'i. 
on  3aturd.£'y  ni.^'t   to    th.o    stuTic   tirao  o;'    Sundry    ■i.j'^t   ve  n.otice  &. 
niarkoc    difference.      On  S:  tui'day  ;iig!'.t   t"\e   speed  rci.i;.  iiicd 
f.'  irly   co.:stcn..t  'nhilt;  o.i   3un.d.Ly  nigVt   t"  ore  vas  an   increase  of 
10  ni.P.H.        'i"ho   rea30-'.  for   this  must  be   f'e   lar^e  decrease   iii 
volu. -.e   on  Su:ida7  a:'d   the   5s;nall  decrease  on  Snturda;'. 
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0  '   pvges   lOJ  r-'d  1   2p.rc  prose  :tcd   s-u.r -ai'los  oi"  ;i  six 
ho\.ir   study  t'Jscn   i:    EiwghBLi  r.t   r:\  approach  to   c.    i;.itor3ocoio:i. 
?!'r.is   is   a.i   exr.'.ple  of   the  hi;:;h  voIvt.o  v/hich  may   oo  clocked 
oy    t-,ho   electric   speed  r-ctcr.      It   is   ir.tcrestiiig  to   notice   ^-rlso 
the   si.":all  vi^riation   in  evera;;o  Hpccd   fron  hour   to   hour  o.lt':ou:-;h 
there  is  a  Irrg-^  variation  i.-.  voJurie.     For  insta.:icc,    ivor^ 
3:00  P.;-..    to   3:30  P....    the  \'olux;e  vrs.s  692   cars   in   t'lc  east 
oou;"d  direction,    vdth  £1:;.  avera^^e   speed  of  "^G.h  ihP.E.    v.^'ule 
fro:)  U:00  P.,  .    Ir    k-.^O  P.;".    the  voltuao  v.-as  only  29^  errs, 
but   t'-'.o   rvera-,c;   spci.d    still   ranainod  at   3^*'+  iv-.P.H.    shovring 
ti-.at   f'is   rord.   it;   capable   of   tahivvi  care  of  far  heavier 
volui.ies   thci-i  v:'^  t'u.t   v/ero    clocked. 
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Effect  on   Spo^d   of  Territory  Tr-_veled. 

Tpblo  of   comprrptiv,^   st'COOs,    n:\   Kti.T.igl-tr.TTa"s  orly, 
on  Vao   three   cl'.sscs  of  hi-^i!  .ways   tl-rcufljliout   t\c   st?.to,   undor 
fcir   -.nci   dr'  cn.iditioris: 


50  : ; . P .  '* .          i-t-O  ;-'.P.  >\ .               Av c ra':e 
G-ro-up Tct"l   Crs c-  d  Uy r.:--d  Up Spcad 

Imral  l^J.U^U  4,366  1^,057  UU.OIPH 

2  5 .  ^r^ 7  >3zf 


Suburb ?n       27 ,  &^i4  2.073  1^ .  03 8  3 '"> .  5-  PH 

1,0)0 50 '3'^ 

Ur b.- ::  20 ,  i' 02  3:: 7  5 .  t'^^'S  36.3,  PH 

l.l>  27. 7 /i 


The  a':ovc   table   sJ'ows   t'  e  rvorr.;:o   spoors   for   t;:c    t'reo 
cliiRSCs   of  l.i^.'rryfi    i.^.   tMg   State   o'.    strs  i?;'  ta-rrvs   o..!;--, 
to.i;othcr  rit'-    t   c    -Ui.-.bor  of   c- rs    'roi  ig  5^^  :..?.>'.    c.-d  up,    a.d 
UO  5  .P.K.    a-:id   up   ia   eac!-.  class.        Lrtr   was   te -.01:  frou   studies 
covci-i:\g  t\7G.:tv-o"ie   diff>:r--Lt    rouc-s,    t  'Us  (r-lviag  a  fair 
picture  of  spc->d  conditioas  o;-;   str,-ii'-tav.'ays   througiiout   f  o 
State.        It  T7ill  bo  observer    t>.at   rural   str;:!"' -taivoys   show 
the  hi^r.ost   spe-'d  v.-it''\  ov.;r  73-   -■'^    "-"■'•   caxs  goiiTi'  UO  I-.P.K. 
a."-.d  up,    TThiio   t'  e  vrbra   slo-'s   the   Invest  wit-",  oiily  27 •T/'  of 
the  errs   .■-'oi.^T  '.'0  h.P.H.    ?ao   up.        "iaco  no   studies  rcre 
tffkcn   ia   f'c  cities  of  "Boston,    Worcester  and   3pri.".'-:f icld   the 
fi:-}Tcs  preseatco   icr   the  urb?.:i  class  v/ere   ti-koii  fro/' 
observat">r-3  rysdc  iv    the  other  larr.;o  cities   of   th-:   State   !?ii.ch 
as  Lovell,    Salcv-   £".:d  Fitc^.bp.r,';::;,    vi'-cr^  co..di tio:\s   at   V'n 
location   studied   nore   si   ilcr  to    t'-.ose   i::   the   lar,;,er  cities. 
T"-c   larve-.-.t  ■■---oiatio;".   co.r.es   i^  t'^e   ^')  ihP.H.    ad  up   speed 
raa:^c  v.hic.''   s''ov/s  25'"'"  o?   t^'e   cr^rs   in   the   rur?:!   group  a".d 
oaly  1.1'';   i:-.   f'c  urbr?    -■.mvx). 


Hffcct  of   Typo   of  Prveno.-t   o.i  Cr.r   Spo^ds. 


■'"■-0  following  table    S'-.ons   e.  conparisci  of   s'pe-.c's  on 
3-li-'!o   cor.crotc   r  .d   '^-ls:~.o  urccdcuvi   rorf^s.        O.'.Iy   str4ightav;ayR 
o::   tl.o.   s-..-  c   ro^itc   i:'.   ec.ch  ci'sc  v.'cre  co:".siciereci.        Five 
diffcrciit   rutOB   r.rc  presented.      Or.  four  of   the.  routes   the 
spo  o.s   0:1  co-.-.crotc   roc?.G.3  c.ro  faster,    '.  hile  on   the  otncr  o:ic 
raa,cc.ci.cja   s' .o\7s   t'  e  ''i.'T'-.er  speed.        T>i.s  voi-ld  indicate   t'  c.t 
in  the  nr.jority  of   crises   con.crctc  ror.ds  do    s'  ov;  hi_:;'ncr 
spcec's   t'^c.n  nc.crx.ej,!   rords,    'Jut   thct   t'  is  mr/-  -.iot   be  due 
c:-.tircly   to    the   t'Tpo  of  ror.d.  surface  but   to    sore  ot.'cr  f rotors 
such  as   the  c'larrctor  of   travel   or   t"v.'    territory   t'^roi'^h- 
\7]"iic]i  the  road  passes. 


Table   of  Cc  >araci--c  Avera.'V;'"   Speeds  0:  Ji-Lce 
Ceraer-t   Co-crotc   -    d  Tar-3ou:-.r  Kacadan  Roads. 


Rout  e 


Co;v:on.t   Concreti 


Tar-3ou  6  haca.darn 


1  ;Iort:-. 

kk.-l 

l^g 

37.5 

20 

U6.0 

12=5 

U^.S 

12 

U2.9 

'^3.7 

39.  s 

^3.7 
39.6 


,p."^. 


(lO'O 


Comparative  Average  Speeds  at  Different  Hazards  and  Hith 
Varyiiii^^  Lane  Widths. 

The  following  table  shows  the   variation  in  the  average 
speed  due  to  the  different  types  of  hazards  and  also  due  to 
a  different  number  of  lanes.   Detailed  fi.^ires  are  presented 
in  the  apjjendix  on  tables  6,  7  a-id.  8.   These  figures  are  a 
composite  of  al],  studies  made  on  all  routes  during  the  entire 
survey.   The  figures  presented  for  straightaways  show  that 
as  the  nuj-iber  of  lanes  is  increased  the  speed  increases,  except 
for  the  six-lane  divided  route,  that  is,  route  9  from 
Brookline  to  Praningham.   It  alone  jnust  be  taken  as  a 
criterion  for  all  six-lsne  roads.   The  speed  is  comparatively 
lower  on  this  route  due  to  the  fact  that  it  passes  through 
fairly  thickly  settled  suburban  areas  with  a  great  many 
intersections  and  traffic  lights. 


DAY 

'4-Lanog   6-Lanes 
Hazards 2-Lancs  3"^Q^-QS  --r-Lgnes   Divjdod   Divided 

Straightaways     38.9     U3.2     U3.6     U7.2      U5.9 
Curves  3U.U     38. U     U5.I  U2.3 

Intersections     36.7     38. U     35.2 

Hillcrests  Only  -  All  Lanes  -  Average  Speed  33.7  ''•  P*  -• 

Hillcrosts  arid 

Intersections ^^ " 31.9  " 

i:irrHT 


U-Lanes  6-Lanes 

Hazards 2-Lanes  3"^^'"^s  '4-Lares   Pividod  Divided 

Straightaways    37.3     39-0     U4.9     U7.7  )j.2.5 

Curves          33.5     36.6     38. U  U1.3 
Intersections    35*'+     35*2     33*7 

Hillcrests  Only-  All  Lanes  -  Average  Speed  37.8  v-.   P.  H. 

Hillcrests  'u:d 

Intersections       "  "       32.0   "   


(1-^^) 


Comparative  Average  Speod s  of  Trucks  and  Passenger  Cars. 

A  special  six-hour  study  was  made  at  three  locations 
in  Reading,  North  Reading  and  Andover  on  route  28  to  determine 
the  variation  in  speed  between  trucks  and  passenger  cars. 
Cars  and  tmcks  wore  recorded  separately  as  indicated  in  the 
follov/ing  tf_ble.   Light  trucks  under  I-I/2  tons  car-ying 
capacity  were  classed  as  passenger  cars  since  tiieir  speed  is 
approximately  the  same.   It  will  be  noted  that  v/hile  the 
average  speed  varied  at  the  locations,  although  they  are  all 
straightawac^s  on  the  same  route,  in  every  case  the  car  speed 
is  about  six  miles  per  hour  faster  than  the  truck  speed. 


Table  of  Comparative  Averar^e  Speeds  -  Passenger  Cars 
and  Trucks  -  On  Route  2Z  North  of  Boston  -  On  Straightaways 
Only  -  Under  Fair  aiid  Dry  Conditions  -  U-Lane  Concrete 
and  Macadam  Roads. 


Code 

North  Avorc 
Cars 

ige  Speed 
Trucks 

South  Average 
Cars 

Speed 
Trucks 

152 
156 
161 

3S.7  MPH 
Ub.3  " 
35.6  " 

34. 2  kPH 

Uo.o  " 
27. U  " 

30. S  MPH 
Ub.2  " 
U2.3  " 

31.2  MPH 
Ul.O  " 
36. U  " 

40.2  " 

33.9  " 

41.8  " 

3b.  2  " 

Volume  Speed  Range  Analysis  on  Xey  Routes. 

The  figures  presented  in  Ta'^^le  5  (Appendix)  separate  the 
total  volume  of  traffic  into  four  grotips  by  speed  ranges  and 
are  further  classified  as  to  night  tu'id  day.   The  first  group 
covers  that  p3.rt  of  the  traffic  going  from  10  to  30  "liles  per 
hour  and  it  will  be  observed  that  there  is,  in  general,  a 
larger  percentage  of  volume  in  this  range  ia  the  night  than  in 
the  day. 

The  second  group  covers  the  interrriediate  or  normal  flow  of 
traffic  going  from  3O  to  ^0   nilos  per  hour.   About  75/'-  of   the 
.totdl  volume  is  in  this  raiige  both  in  the  night  and  in  the  day. 
It  would  seem  that  the  ideal  condition  wo'^ld  be  for  all  traffic 
to  travel  in  this  range  because  a  great  many  accidents  are 
caused  by  slow  as  '.rell  as  by  fast  drivers;  by  fast  drivers  due 
directly  to  high  sceed,  and  by  slow  drivers  slowing  up  traffic 
ai'.d  caur-ing  c?rs  behind  to  cut  out  of  line  in  order  to  pass. 

Referring  ag£-iu  to  Table  9  (Appendix)  we  find  the  third 
group  covers  the  highest  volume  ten  mile  range.  Here  the 
maxinurn  volur.ie  found  -.vithin  a  given  ten  mile  range  is 
presented  for  each  route.   It  will  be  observed  that  this 
classification  T}rovides  a  key  to  t'le  character  of  the  route 
because  in  most  cases  'r'ithin  t  lis  narrow  ten  mile  ran.^e  V7e 


d''^) 


usually  find  about  U55S  of  the  total  traffic  for  that  route, 

Tho  fourth  jroup  covers  the  high  spoiid  traffic,  that  is, 
cars  going  50  miles  per  hour  and  up.   The  dia^rain  on  pas^c 
shows  the  percentage  of  total  voltme  of  traffic  going  50  miles 
per  hour  and  up  for  each  route.   The  daylight  traffic  is 
arrajiip'ed  by  routes  with  the  highest  percenta,^-e  of  vol^'ine  at 
the  loft  (mi   lowest  at  tho  extrene  right.   Route  1,  south 
of  Boston,  is  the  fastest  route  in  the  State  with  25. U^^  of  the 
total  volume  going  '3^  nilos  per  hour  and  up  for  the  day,  rnd 
19.6;^  for  the  night. 


It  will  be  notec".  that  t'e  night  traffic  curve  does  not 
always  have  tho  sar.ie  trend  as  the  dxiy  curve,  especially  on 
route  1,  north  of  Boston,  and  route  9.   This  clearly  indicates 
that  while  night  speeds  are  generally  lower  tha.n  c\ay  speeds, 
the  condition  of  darkness  is  not  the  only  factor  that  causes 
this  variation. 


Night  traffic  on  route  1,  north  of  Boston,  is  much  slower 
than  the  day  traffic.   TVis  is  due  partly  to  the  topography 
of  the  route  wherr-  many  ste.ep  grades  and  intersections  are 
encountered,  a:"-d  partly  to  tho  lar,go  nmiber  of  heavy  interstate 
trucks  V7hich  travel  ever  this  route  at  night,  -?s  this  is  s 
main  line  to  Maine  =).j^d  pr-rts  of  Now  HaiTshire. 


Route  9  i-  Just  tho  opposite  of  mute  1,  r:orth  of  Boston, 
shewing  a  large  porcc-ntnge  of  voliir.e  ir  V\e   high  speed  class 
at  night.   This  is  oAie  to  the  character  of  travel  end  probably 
to  the  fact  that  route  9  is  fairly  straight,  unusually  wide  ;ind 
level,  and  well  lightc',  making  for  relf>tively  good  visibility 
at  night. 


CORRELATIOIT  OF  ACCID3NTS  WITH  SPEED: 


On  page  .  :^-   is  a  dia;-rai  showing  the  accidert  record 
compared  with  speeds  on  route  1,  south  cf  Boston,  to  Attlcboro. 
Maxi:!]--!  speeds  clocked  at  tho  different  locations  along  the 
route  are  sl-owr.  by  a  broken  line.   TVie  avGra,;e  speeo  is 
indicated  by  a  solid  line,  on  vvhich  are  s":own  t/^o  various 
hazards  at  the  loct'tions  studied. 
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ACCIDENT    RATING    CODE 
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Diagram    oP 

SPEED  CHARACTERISTICS  £c  ACCIDENT  RECORDS 

!.-  FOR    1935  £.  I93S  ^^~-^^ 

ROUTE   I    BOSTON  TO  ATT LEBORO    MASS 


PF^PERTV   DAMAGE 


4<iR*C 


1336   ACCIDENT   RECORD 
TOTAL   ACCIDENTS  214 


BrgJcing  and  Approach  Speeds  at  Hazards- 

A  special  study  was  ni-.'^'o  of  the  spcc-d  of  vehicles 
aj'.proachin.i*  a:id  pasoing  throu,?;h  a  curve  at  tho  foot  of  a 
hill  in  Prar.iiir:hain,  rs  indicated  on  the  folloTring  pagn. 
This  stud;-  ras  nadc  on  October  I5,  193^  fron  S:^0   A.M.  to 
9:00  P.M.  Uiider  fair  and  dry  conditions.   Thu  object  of 
this  investigation  was  to  detominc  the  point  at  which 
braking  be/jan  and  the  resultant  reduction  in  speed  due  to 
braking.   Speeds  were  observed  at  two  pemanent  positions 
throughoxit  the  str.dy;  (l)  at  the  point  of  th<^   cnrvo,  ^;id  (2) 
at  the  hillcrest. 

One  hour  observations  were  r.iade  also  at  internediate 
points  between  the  two  permanent  locations  and  at  a  point 
50'  on  the  ot]~ier  side  -if  the  point  of  the  curve  as  indicated 
on  th.e  dia.-:rau. 

Prou  t}.e  "statii-.n  speed  curve"  it  v?ill  be  observed  that 
there  is  a  sharp  increase  of  si?eod  near  the  tov;  of  the  hill, 
from  the  point  where  the  curve  first  co^'es  into  view  a;:d 
thence  to  a  point  800'  back  fron  the  curve.  This  is  the  point 
where  braking  was  applied  and  resulted  in  an  averarc  decrease 
in  speed  01  U,5  niles  per  hour  fro'.:i  this  point  down  to  a  point 
35O'  fror-i  the  cur\^e.    The  rest  of  the  distaiiCC,  to  the 
beginning,-  of  trie  curve,  shows  a  fairly  constant  speed  with 
the  ninir.Uj-i  average  speed  being  recorded  at  a  point  sonewhere 
between  ^0'  aiid  100'  before  the  point  of  the  curve  is  reached. 
Fror.  this  point  or  v.e  find  a  slight  increase  in  speed  as  nore 
of  the  curve  is  uncovered  and  better  visibility  is  e.icou:"it';red. 

It  will  be  noted  fron  the  diao-rrm  t?iat  the  speeds  at  the 
hillcrest  aiid  at  the  point  of  the  curve  show  the  sa'Te  general 
average,  crossing  each  other  four  tines  throu ';hout  the  study. 
As  a  natter  of  fact  the  genera.1  a-. erago  of  the  Uc30  cars 
clocked  at  the  hillcrest  was  U0.8  niles  2:?er  hour  while  the 
general  average  of  U31U  cars  clocked  at  the  point  of  the 
curve  was  U0.6  .-iles  per  hour  showing  that  the  hill  itself  had 
no  resultant  effect  on  the  speed  of  cars  approaching  the  curve 
since  the  average  speeds  at  the  top  and  at  the  foot  of  the  hill 
ai'e  about  identical. 

It  T/ould  seen  t.;;  bo  a  fair  ass'.^  ption  that  the  average 
driver  nakes  no  attarapt  to  slow  down  fot*  a  curve  he  sees  some 
considerable  distance  aJiead,  oven  if  he  is  going  down  a  fairly 
substantial  grade,  out  depends  on  his  brakes  to  put  and  keep 
him  in  control  within  a  point  whore  he  can  see  enough  of  the 
curve  to  give  him  braking  distance.    It  nay  well  '^•e  the^t  sll 
warning  sig^is  could  be  placed  with  reference  to  the  average 
speed  observed,  prior  to  the  actual  hazard  and  the  normal  brr-Jcing 
dist?jice  for  that  avttage  speed.   Admonitory  signs  a 
^  -f  "'■ 

(lie) 


S)=EED  AT   y-' 


STUDY °^5RAK1NG  e.  APPROACH  5 PEE D5  AT  HAZARD 


HAZARD-  CURVE -DOWN  HILL 

route    3   east  bound 
Reservoir  Hill     Framinsham  Mass. 


Purpose. 


# 


A.Nce      TO    H>tZ>^RO 


4 


# 


HlGMVvAY    TRAFFi(_     ^.^%^A 


VCAUTH     PIER       BOaroM. 


considorable  distaiicc  prior  to  the  hazard  probably  are 
largely  disrev-ardod.   The  idea  is  worthy  of  further  s  udy  as 
a  neans  of  reducinf^  the  n\i;-!ber  of  adnonitnry  si^ns  and  increasin,?- 
the  effectiveness  of  tliose  actua.lly  used. 
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Speed  at  Railroad  Underpass. 

The  dia^ran  on  the  folloTnn,^;  pa^e  .1':'-',.    shows  the  speed 
conditions  at  a  railroad  underpass  in  Wilbrahar.i  on  route  20. 
On  the  v;est  side  of  the  underpass  is  situated  the  center  of  the 
Town  of  Wilbrahar.i,  v/hich  accounts  for  the  fact  that  the  speed 
at  pemanent  station  1  is  ';uch  lower  than  the  speed  on  the 
east  side  of  the  underpass  at  permanent  station  2,  which  is 
open  country. 

Six  one-hour  studies  were  taken  also  at  internf-diate 
points  between  these  two  pemanent  stations.   It  will  be 
observed  that  ithe  speeds  recorded  at  the  intemediate  points 
check  v;ith  the  speeds  at  the  pemanent  stations.  For  instance, 
on  the  dia,7;ran,  we  notice  that  at  10:30  A.M.  the  speed  at 
station  1  and  the  speed  recorded  by  the  roving  station  are 
nearly  the  sane.  As  the  roving  station  neves  to  the  east  side 
of  t?ie  underpass  we  find  its  recorded  speed  approaching  that 
of  station  2,  until  at  U:OC  P*ii.  when  the  roving  station  noves 
closest  to  station  2,  v;e  find  the  speed  at  these  two  stations 
about  equal.  There  is  a  slight  /^rade  ahead  of  the  west  bound 
traffic  just  after  leaving  the  underpass.   This  also  is  a 
fact'-.r,  to  a  rdnor  d.ee^ree,    in  lowering  the  sj^eed  in  the  i.7est 
bound  direction  ai'.d  increasinj;^  it  in  the  oast  bound  direction. 

The  final  conclusion  drawn  fron  the  effect  of  this 
hazard  on  the  speed  of  cars  approaching  is,  that  east  bound  cars 
showed  no  decrease  in  speed,  in  fact  there  was  a  slight  increase 
due  to  the  fact  that  in  going  through  the  town,  prior  to 
entering  the  underpass,  traffic  naturally  noved  at  fairly  low 
speed,  then  encountered  a  do\7n  grade  and  at  once  entered  open 
country.   The  reverse  is  true  for  cars  'loing  in  the  west 
bound  direction.   Traffic  was  raoving  at  a  nuch  higher  si^eed 
in  west  bouid  direction  in  the  open  country  approaching  the 
underpass  and  the  town.   In  this  direction  we  notice  a  naterial 
decrease  in  speed  in  vehicles  approaching  the  hazard.  For 
instance,  on  the  diagran,  at  1:30  P.?;.  the  speed  of  the  west  bound 
traffic  at  station  2  v/as  37f5  ;'iilas  :  er  hour  while  at  the  sane  tine 
the  speect  of  this  sar.o  west  boujid  traffic  at  the  roving  station 
just  east  of  the  underyjass  was  33*0  r.ules  per  h.our  showing  a 
decrease  of  U.5  rules  per  hour  due  to  the  hazard. 

Visibility  at  points  between  approxinately  200'  either 
side  of  the  underpass  is  restricted  to  that  sane  distance  beyond 
the  underp^ass.   In  other  words,  while  actually  in  the  hazard  the 
driver  has  ordinarily  a  distance  of  not  less  than  UOO'  with 
good  visibility  at  all  tines  within  which  to  control  his  vehicle. 
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Speed  Oil  Railroad  Overpass* 

On  page  1.  .  is  a  diagrai':  of  a  speed  study  made  at  a 
railroad  overj-^ass  where  the  railroad  tracks  passed  under 
the  hi;'jhw;5y  traf.  ic  bridse  in  Palraer  on  route  20,  and  the 
highway  u.-'ider  observation  passes  uphill  and  down  through 
two  reverse  curves.   Speeds  were  recorded  at  a  peraianent 
location  jn.st  west  of  the  bridge,  supplemented  by  one  hour 
observations  r.t  points  up  to  9^0'  on  each  side  of  the  bridge, 


In  this  case  it  should  bo  noticed  that  the  traffic 
slov/s  dovrn  quite  materially  approaching  the  bridge  in  both 
directions,  and  ^Iso  t>iat  the  speed  is  about  the  same  in 
both  ca.ses  just  before  t^ie  bridge  is  entered.   Since  the 
average  speed  of  the  approac'ing  west  bound  traffic  is  higher 
than  that  of  the  approachir^  east  bound  traffic  there  is  a 
larger  decrease  in  the  speed  of  this  west  bound  traffic. 
For  example,  on  the  dia.4,rajn,  from  the  graph  of  the  moving 
station  west  bound  traffic,  ve  find  at  a  point  900'  east  cf 
the  bridge  an  average  speed  of  hG.n   miles  per  hour  while  at 
125'  east  of  the  bridge  on  the  same  graph  the  average  speed 
is  32. U  miles  per  hour,  a  difference  of  lU.l  miles  per  hour. 
The  difference  in  time  would  have  no  material  effect  in 
causing  this  decrease  in  speed,  a.s  all  conditions  of 
weather  and  volume  remain  virtually  constant.   The  curve  at 
the  approach  to  the  bridge  ai'.d  the  bridge  itself  presented 
sufficient  obvious  hazard  to  cause  this  reduction  in  speed. 


In  considering  the  -approaching  east  bound  traffic  wo  can 
compare  the  speed  at  the  perraaiient  station  100'  west  of  the 
bridge  '..-ith  the  speed  900'  west  of  the  bridge  at  the  sar.ie  time, 
The   average  speed  at  the  permanent  station  of  the  east  bound 
traffic  was  33'^  miles  per  hour  rhile  at  the  same  tine  the 
speed  at  a  point  90^'  west  of  the  bridge  was  39' 7  "liles  per 
hour  for  this, same  traffic,  showing  a  decrease  of  only  6.3 
miles  per  hour  as  compared  with  a  decrease  of  lU.l  miles  per 
hour  in  the  west  bound  traffic. 
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YEARLY  COMPARISON  OF  SFSEDS : 

Tho  object  of  this  study  is  to  dotormine  the  variation 
of  speeds  at  tho  sane  tine  fro.c.  year  to  year.   The  figures 
presented  in  the  tatle  below,  comparing  average  speeds  for 
193'^f  1935  '-^^   1936t  show  naxinun  variation  of  only  0.] 
miles  per  hour: 


Yearly  Conparison  of  Average  Speeds 
at  Sane  Locations 

Wunber  of 

Locations 193U 1933 1936 

10  UU.U  ^iPK        UU.7  MPK 

9  U5.O  "        UU.3  MPH 

6         Ui^.U  "       U6.1  "      h^).G    " 


This  table  uovld  seen  ',0   indicate  that  the  average 
speed  at  a  given  loc-^.tion  Ui;der  sinilar  conditions  tends 
to  remain  fairly  constant  fro".  yonx   to  ?/rar  unless  sone 
radical  change  is  nade  in  the  territory  i:inedirtely 
adjacent  to  the  location  under  study. 
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VIII   GEI'ffiRAI,  SUMIARY  AI-ID  CONCLUSIONS 

The  eighteen  monthn  covered  by  this  report,  in  addition  to 
the  twenty  months  of  previous  v/ork  "by  this  same  group  of 
people,  have  hrouglit  out  some  very  interesting  facts.  .We 
have  the  record  of  what  over  21  million  drivers  were  doing 
at  the  time  we  observed  them,  and  we  have  the  record  of 
how  668,000  pedestrians  v/ere  obeying  the  traffic  lights  on 
the  State  Highways  and  numbered  routes  in  Massachusetts. 
(All  remarks  in  this  report  apply  to  the  above  territory 
unless  otherwise  so  stated). 

The  primary  object  of  this  project  was  to  gather  data  that 
would  enable  the  proper  authorities  to  reduce  automobile 
accidents.   Obviously  before  a  cure  can  be  accomplished 
the  cause  of  the  trouble  must  be  ascertained.  We  have, 
therefore,  tried  to  find  out  v/hy,  v/hen  and  v/here  accidents 
occurred,  and  this  report  sets  forth  this  data  with  an 
analysis  of  the  pertinent  facts. 

It  is  practically  impossible  to  say  how  many  automobile 
accidents  are  due  to  a  single  cause,  because  so  few  of 
then  are  investigated  carefully  enough  to  determine  an 
exact  cause,  and  some  accidents  have  a  combination  of 
catises.   The  statistician  must  study  the  report  and  deter- 
mine by  his  best  judgment  whL\t  \7as  the  probable  cause 
and  to  record  that  as  the  cause  of  the  accident.  There 
is  no  question  but  v/hat  reckless  driving  and  speed  cause  at 
least  one-half  of  our  accidents,  with  careless  pedestrians 
ranking  next  in  order  as  the  cause  of  accidents. 

Probably  the  question  most  frequently  asked  us  is  con- 
cerning speed,  especially  speed  on  the  new  and  modern 
roads.  A  general  answer  to  this  is  that  modern  roads 
and  modern  cars  have  increased  speed,  and  tluit  speed  has 
increased  the  number  and  severity  of  a/icidonts. 

Last  year  twelve  routes,  ell  modern  high  speed  roads, 
produced  5S»9^  of  our  accidents,  5^«^/«  o^  °i^  fatalities, 
and  57»9^  of  our  injuries.  Route  1  had  the  worst  record 
with  1,205  accidents,  2,SfJ  of  the  total;  27  deaths, 
10^  of  the  total;  :>jnd  ],377  injuries,  9^  of  total. 

The  largest  increase  in  accidents  v/as  in  the  city  of 
Lawrence,  which  showed  12S  more  than  the  previoiis  year. 
The  greatest  decrease  was  in  the  town  of  Ware  v/hich 
showed  3s  fev;er  accidents  than  in  1337«   T-'^g  greatest 
percentage  of  increase  was  in  3arre,  ajid  the  greatest 
percentage  of  decrease  was  in  Provincetown  which  showed 
a  decrease  of  100^,  This  v/as  largely  6x\c   to  a  change  in 
their  traffic  regulations,  effective  last  year,  as  a 
result  of  a  traffic  si.irvey  made  for  the  town  by  this 
■oroject, 
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On  the  nurnlDered  routes  and  State  HighvTa^vB  of  Massachusetts 
the  records  show  that  accidents  increased  in  I98  tovms  and 
cities  last  year,  accidents  decrea-sed  in  127  towns,  v^hile  3O 
towns  shOT^ed  no  change. 

Our  records  shov;:  - 

1.  The  better  the  road  the  worse  the  accident  record. 

2.  A  location,  bad  from  either  an  accident  or  violation 
standpoint,  will  not  change  its  nature  except  under 
enforcement,  a  change  in  physical  characteristics,  or 
a  change  in  existing;  traffic  regulations. 

3»   The  prevailing  ty^o   of  violation  at  any   given  point 
will  eventually  hecone  the  major  cai;se  of  later 
accidents  occurring  at  this  location. 

h.      An  increase  in  driving  violations  rec-ults  in  an  in- 
crease in  accidentia,  -i.-hile  a   reduction  in  violations, 
due  to  any  cause,  means  a  later  decrease  in  accidents. 
Our  records  shov;  a  decrease  of  10. U^  in  driving  viola- 
tions for  one  ■jcD.r   with  a  corresponding  reduction  in 
accidents  of  S»2^o. 

The  Tovm  of  Charlton,  on  Hor.te  20,  at  "Richardson's 
Corner"  shov,'ed  an  increase  in  driving  violations, 
in  one  year,  of  I3O/0  v;ith  a  resulting  increase  in 
accident'^  of  lOOfi. 

At  Easton  -^  mile  south  of  the  north  junction  of 
Routes  123  aj-id  I3S,  an  increase  in  di-iving  violations 
of  Sffo   occurred  in  one  year,  vfith  an  increase  in 
accidents  of  200^, 

5»  An  increace  in  the  voltunc  of  traffic  at  a  given 
point  does  not  carry  a  proportionate  increase  in 
accidents.   It  v/orks  the  other  wa;^',  i.e.,  as  the 
volume  of  traffic  increases  the  ratio  of  accidents 
to  volume  decreases. 

6,  For  any  given  period  pedestrians  shoTT  a  higher  per- 
centage of  violations  at  traffic  lights  thaxi  the 
drivers  shov/cd  for  any  of  the  five  t^-oes  of  studies 
made  of  the  latter* s  behavior. 

7»   Speed  characteristics  at  any  given  location  remain 
const.ant,  for  all  pi-actical  purposes,  from  day  to 
day,  except  '.rhen  affected  by  a  hoav;'  volujne  of 
traffic  or  by  unusual  conditions  due  to  weather.  A 
comprehensive  speed  study,  once  mrxle,  can  serve  as 
a  guide  for  enforcement  officers  until  some  pronovmced 
change  at  the  site  alters  its  characteristics. 
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g.   The  hvunan  equation,  i.e.,  the  driver,  is  at  fault  most 
of  the  time.   TTeather,  road  conditions,  car  condition, 
time  element,  etc.,  apparently  have  little  to  do  with 
the  accident  and  hehavior  record. 

9.   We  have  better  roads  and  better  vehicles  -  we  still 
need  better  drivers. 

10,   Accidents  and  violations  are  fewer  in  bad  weather 
and  on  slippery  roads  because  the  driver  is  taking- 
less  chances  uiider  these  conditions. 


Driving  Violations 

Our  records  show  a  steady  red\xction  in  certain  types  of 
driving  violations,  but  "Speed  Too  Fast  for  Conditions"  and 
"Failure  to  Keep  to  the  Right  of  the  Center  Line"  are  not 
showing  improvement  and  should  be  the  object  of  more  enforce- 
ment by  the  proper  enforcement  officials. 

Speed  in  many  cases  exceeds  speed  limits,  engineering  limits, 
and  also  the  physical  limits  of  the  driver  to  control  his  car. 

Failure  to  keep  right  involves  many  vehicles  in  accidents 
when  passing  other  cars  and  in  the  preparation  for  right  turns. 
It  is  serious  to  the  extent  that  it  inflicts  dangerous  con- 
ditions on  other  drivers,  and  with  -oresent  speeds  and  density 
of  traffic  it  is  a  prolific  source  of  serious  accidents. 
Related  to  this  is  the  failure  of  many  drivers  to  be  on  the 
left  of  traffic  when  about  to  make  left  turns,  instead  of 
making  such  a  turn  from  the  right  of  traffic. 

Drunken  Driving 

This  is,  undoubtedly,  the  cause  of  many  of  the  driving 
violations.   Its  treatment  is  a  oubject  far  beyond  the  scope 
of  this  project,  other  than  its  appearance  as  a  cause  in  the 
accident  records.   Last  year  over  6'5d  of  the  accidents 
involved  drunlcen  driving.   In  fatal  accidents  the  percentage 
was  about  double  this  figure. 

Pedestrian  Behavior 

Otir  records  show  pedestrians  to  be  worse  violators  than  are 
drivers.  Drivers'  violations  of  traffic  lights  is  2^  over 
a  three  year  period;  that  of  the  pedestrian  is  over  4^^  for 
the  same  period.   When  hhfo   of  the  pedestrians  violate  the 
traffic  lights  there  is  something  radically  wrong.   The  peak 
of  pedestrian  violation  comes  between  5  aJ^cL  6  PM,  at  the  same 
time  that  automobile  traffic  is  the  heaviest  and  drivers  in 
the  greatest  hurry.   Bad  as  the  pedestrian  appears  from  our 
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Pedestrian  Behavior  -  Cont'd. 

proven  data,  he  is  knovm  to  be  even  worse.   This  project  studied 
the  pedestrian  at  those  points  only  where  he  was  supposed  to 
cross  the  highway.   Consider  his  record  elsewhere. 

Stop  Sign  Obedience 

Our  records  show  that  stop  sign  violations  are  the  highest  of 
any  type  of  traffic  regulations.   The  thing  that  prevents  the 
accident  record  from  being  high  at  these  locations  is  the  fact 
that  50^  of  the  cars  enter  the  intersection  at  less  than  5 
miles  per  hour,  at  which  speed  the  cars  are  usually  under 
complete  control. 

Bicycle  Accidents 

One  of  our  gravest  problems  is  the  bicycle  riders. 
Fatalities  and  injuries  show  a  big  increase  year  by  year  for 
the  past  three  years  in  automobile  accidents  that  involve 
bicycles. 


The  year  1937  saw  an  improvement  in  cars  and  highways,  as  well  as 
a  better  quality  of  law  enforcement.  The  driver  and  the  pedestrian 
did  not  improve  in  the  same  ratio. 

Most  of  our  accidents  occur  on  dry  roads,  in  clear  weather,  and  on 
the  straightaways  vvhere  the  driver  is  going  straight  ahead  and  where 
he  can  and  does  "step  on  the  gas."  This  proves  conclusively  the 
major  part  that  speed  plays  in  our  automobile  accidents. 

There  has  been  no  attempt  in  this  report  to  suggest  remedies  for 
the  present  traffic  situation.  We  have  ideas  of  course  on  every 
angle,  but  it  ic  our  proscribed  job  to  point  out  existing  con- 
ditions as  the  figures  shov;  them,  and  leave  the  remedy  to  the 
proper  enforcement  officials. 

We  feel  that  the  whole  situation  can  be  suranarized  in  the  follow- 
ing words  taken  from  the  Travelers  News  Bureau  -  "Millions  of 
words  have  been  written  and  spoken  during  the  past  year  about  the 
causes  of  America's  tragic  automobile  accident  problem.  Boiled 
down  they  amount  to  this  - 

TOO  MUCH  SPEED;  TOO  LITTLE  COURTESY." 
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SECTI_ON       THREE 
OF  THE  REPORT  OF 
5^  H  1       ^11^1^1       TRAFFIC       RESEARCH 
COVERING  ITS 
EX.HI_BI_TS 
JUlffi  1936  to  DECEI-IBER  I937 

SELECTION  OF  EXHIBITS 


The  exhibits  in  Section  Three  ai'e  selected  from  the  accumilation 
developed  during  the  life  of  this  project.  The  ntunher  could  he 
considerahly  increased  but  those  selected,  and  herewith  presented, 
represent  only  those  items  now  used  because  adopted  after  they 
had  been  fovmd  satisfactory  following  thorough  trial  and  revision 
over  a  considerable  period.   In  many  cases  they  have  been  reduced 
in  size  to  avoid  the  folding  required  with  a  full-size  exhibit. 


II   NATURE  AlO  ARRAMGEIvCENT  OF  EXHIBITS 


In  the  following  pages  the  exhibits  are  so  grouped  that  they 
follow  substantially  the  same  order  as  the  previous  divisions 
of  the  report,  thus  lending  themselves  to  reference  to  the  texts 
with  which  they  belong. 

Exhibits,  though  arranged  in  groups,  are  numbered  in  sequence  - 
in  this  form  (  0)  -  beginning  with  Section  Three  and  bearing 
no  relation  to  the  previous  sections  which  are,  of  themselves, 
complete  units. 


Ill   DESCRIPTION  OF  EXHIBITS 


No.  1  Organization  Chart 

Indicating  the  relative  simplicity  of  the  organization 
required  and  of  its  various  contacts  with  outside 
connections. 
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No.  2  Traffic  Regulations  of  Cities  and  Towns 

A  listing  of  the  many  traffic  regulations  of  towns  and 
cities  in  Massachusetts  compared  with  a  traffic  code 
proposed  by  the  Massachusetts  Department  of  Public 
Works.   Inserted  to  indicate  the  complexity  of  such 
laws  'out,  more  particularly,  the  over-lapping  of 
authority  and  part  of  the  reason  for  the  lack  of  co- 
ordinated activity. 

No,  3  Accident  Spot  Map  -  Massachusetts  -  1935 

Shov/ing  accidents  occurring  on  the  State  and  Numbered 
Routes  in  Massachusetts  in  1935  -  excepting  in  Boston, 
Worcester  and  Springfield.   Only  the  central  and 
western  portions  of  the  State  are  shown.  The  entire 
map  contained  nearly  12,000  pins.   Similar  procedure 
was  followed  in  I936  and  I937. 

No.  U  Accident  Table  By  One-Mile  Blocks  -  General  Use 

Indicating  the  method  by  which  the  accidents  occurring 
in  one  mile  stretches  are  used  as  a  basis  for  patrolling 
such  stretches  by  State  Police. 

No»  5  Basic  Strip  Maps  -  Preparation  and  Reproduction 

Detail  of  sources  of  data,  its  preparation,  mapping, 
revision  and  issue,  as  a  foundation  for  the  display 
of  various  forms  of  data  developed  by  the  project. 

No.  6  Basic  Strip  Maps  -  Original  Foundation  Map 

A  typical  strip  map  of  a  portion  of  a  route  covering 
two  towns  with  code  numbers  of  studied  sites,  mileage 
distances  and  detail  of  intersecting  roads  and  routes 
and  of  hazards. 

No.  7  Basic  Strip  Map  -  Accident  Spot  Map 

Indicating  how  the  basic  strip  is  used  to  portray 
accident  spots,  together  with  tabulation  of  town 
records  and  mile  blocks. 

No.  g  Basic  Strip  Map  -  Highway  Speed  Studies 

Method  of  displaying  the  record  of  volume  and  speeds 
of  vehicles  as  taken  by  the  Mobile  Crew. 
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No,  9  Condition  Diagram 

A  typical  map  made  of  a  coded  site  which  has  been  studied. 
Used  by  State  Police  in  checking  accident  reports  and  as 
a  means  for  answering  any  questions  that  may  arise  concern- 
ing data  covering  behavior  at  such  sites  when  such  data 
is  being  worked  up  in  office  or  when  such  a  site  is  up 
for  special  study  as  a  hazardous  location. 

No,  10  Location  Sheet 

Contains  the  basic  information  given  by  a  supervisor  to  a 
field  crew  as  a  basis  for  its  studies.  To  it  are  clipped 
the  forms  for  recording  data  of  the  observations  required. 
It  is  a  "job  order".  A  copy  returned  to  the  Boston  office 
serves  as  an  indication  of  work  being  done  in  field  and 
when  results  of  such  work  will  be  available, 

Nos.  11  Field  Study  -  Tally  Sheets 

to  19 

Showing  the  several  forms  now  in  use  by  field  crews  for 
the  purpose  of  recording  the  violations  and  behavior  of 
drivers  at  the  actual  location  in  the  field.  This  data 
is  returned,  with  the  Location  Sheet  (10  above)  to  the 
Computing  Division  and  is  worked  up  and  summarized  on 
the  following  forms, 

Nos.  20  Field  Study  -  Summary  Sheets 

to  26 

Showing  the  manner  in  which  the  data  secured  in  the 
field  is  tabulated  and  siommarized  in  condensed  form 
before  being  sent  to  the  Analysis  Division. 

Nos.  27  Field  Study  -  Office  Records 

acd  22 

Illustrates  the  headings  of  the  office  forms  found 
essential  to  record  work  done.  Used  only  as  office 
records  at  the  central  office  and  by  field  supervisors. 

Nos,  29  Correlation  Summaries  of  Field  Studies 

to  jk 

These  forms  are  used  to  bring  together  the  results  of 
all  behavior  and  violation  records  for  the  purpose  of 
comparing  them,  by  different  troop  areas,  tov7ns  or  for 
the  State,  with  accident  records  for  the  same  sureas. 

This  information  when  arranged  and  interpreted,  in 
connection  with  the  Accident  Reporting  fona  (35  below), 
results  in  bririging  cause  and  effect  under  scrutiny 
and  forms  the  basis  for  many  of  our  activities. 
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No.  35  Accident  Reporting  Form 

Used  in  compiling  records  of  accidents  from  local  police 
records  in  order  to  make  the  facts  available  for  the 
work  of  the  project.  The  data  of  accidents  reported 
by  the  State  Police  is  also  siimmarized  on  this  form. 

No.  36  Quarterly  Report  of  Accidents 

to  kl 

A  typical  report,  as  issued  quarterly,  showing  accidents 
on  State  and  Numbered  Highways  of  Massachusetts  consists 
of  accidents  reported  by  State  Police,  by  local  police 
and  a  combination  of  both. 

Information  of  this  nature  is  issued  and  tabulated 
in  many  forms  for  various  purposes  and  groups  as  re- 
required.   The  tables  in  Section  Two  of  this  report  are 
of  the  same  general  nature  and  for  like  use. 

No.  k2     Mobile  Speed  Crew  Study  Forms 

to  kk 

Show  the  field  tally  sheets  and  the  office  work  and 
summary  sheets  for  records  of  traffic  speeds. 

No,  U5  Speed  Crew  -  Road  Unit 

An  illustration  showing  a  field  speed  recording  unit 
set  up  on  the  road  with  trips  in  place.  Usually  the 
recorder's  vehicle  is  kept  reasonably  out  of  sight  or 
well  off  the  traveled  way. 

No.  H6  Electric  Speed  Detector  -  Interior 

Shows  the  general  arrangement  of  the  interior  of  the 
unit  as  now  constructed  and  used.  This  instrument  was 
built  by  men  formerly  connected  with  this  project. 

No.  I47  Electric  Speed  Detector  -  Dial  Faces 

Gives  an  illustration  of  the  dial  top  of  the  instrument 
and  some  idea  of  its  size.   The  weight  is  about  forty 
pounds. 

No.  kS     Electric  Speed  Detector  -  Trip  Construction 

Detail  of  manner  of  constructing  trips  as  used  in 
Electric  Speed  Detector. 

No.  U9  Hughes'  Speed- scope 

A  device  used  for  establishing  the  length  of  a  temporary 
road  trap  for  use  on  Short  Speed  studies  or,  with  hand 
contactors  in  place  of  road  trips,  for  use  when  regular 
trips  of  electric  speed  recorder  become  short-circuited. 
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Nos.  50  Hazardous  Location  Study  -  Typical 

to  53 

Showing  the  data  and  recommendation  sheets,  in  graphic 
form,  of  a  typical  study  made  of  a  congested  area  of  a 
hazardous  nature  on  one  of  the  principal  routes  in  the 
State, 
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™COP_^^ffiAS_ 

- 

B 

C 

D 

TOTAL 

N-omber   of  Accide^nts                                                    b72 

395 

2bb 

29? 

1629 

F-umbtr  Killed                                                                   20 

11 

10 

9 

50      1 

—1 

ITTOinber  Injured 

S43 

27s 

279 

309 

1709 

0 

Nur.ber  Property  Daiiiaf'ie 

lUg 

190 

52 

83 

503 

Drunken  Driver                                                      |        ^0 

25 

19     1 

2U 

103 

Reckless  Driver                                                          2lU 

6g 

32 

137 

451 

Speed                                                                                S2 

77 

V 

22 

234 

,1 

Skid                                                         13^ 

115 

65 

54 

3dS 

Fail   to  Keep  Right                                                        23 

20 

23 

5 

7^^ 

Blow  Out                                                                                3 

0 

1 

3 

7     1 

D 

Glaring  Lights 

7 

u 

u 

17 

< 

Obstructed  Vision 

2I4 

11 

6 

2 

l'^ 

CJ 

Gut  In 

32 

3 

5 

3 

43 

Careless  Pedestrian 

103 

51 

U^i 

35 

233 

Miscellaneous 

10 

21 

lU 

9 

54 

,0 

Day-time 

*~      6   1        2 

3 

1 

12 

Night-time 

lU 

] 

;    9 

1 

7 

g 

33 

Killed  Bet\7een  7  AI,l-9  iil/!                                  |           2              0 

0 

0 

2 

Injured        "          7  ^M-9  M                                  j        52 

1   14 

7 

33 

10b 

ii 

Killed          "          U  Hu-6  PI/I                                  j           1 

1    2 

0 

2 

1        .? 

cii^ 

i:ijurod      "       U  pi/:-6  p:,i                         i     i].2 

54 

53 

35 

264 

\. 

Accidents      12  HiI-7  ^^                                                2U 

'       Uo 

25 

34 

133 

<:!" 

"             7  -'J^-9  Aivi                                      51 

i    25 

13 

24 

113 

0 

"                 9  .y,I-U  RI                                               210 

i    130 

87 

37 

1    ^14 

0 

"           u  pi,!-b  ra                           1      91 

i        63 

5b 

37 

252 

'^j 

"                 6  PM-12PM                                               225 

1      122 

74 

111 

532 

1- 

"        Hot  Recorded                                           ;         11            10 

11 

3 

35 
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:<: 

Sunday     Accidents                                                  |        93 

i        ^? 

51 

49 

!     271 

lu 

Monday              "                                                           j         73 

!     34 

32 

32 

176 

> 

^jesday           "                                                                95 

1      55 

31 

45 

226 

-" 

Wednesday        "                                                                 105 

!      3b 

30 

44 

215 

0 

Thursday         "                                                        |        ^3 

i       61 

31 

33 

213 

>- 

Friday              "                                                                 113 

i       62 

35 

43 

1     25s 

c\ 

Saturday         "                                                              105 

1       69 

56 

4o 

270 

X 

—   ■          '  ■                                1 

January     ^'^.ccidents                                              j      23S 

1    13  U 

37 

12S 

535 

:7 

February          "                                                           1      23S 

1     15U 

102 

92 

536 

s:^ 

March                "                                                              l?b 

|_  107 

77 

73 

45s 

Hit  and  Run  Accidents                                               13 

1       14 

3 

11 

46 

Pedestriaiis   Involved  -  Adults                       i       132 

1       51 

39 

50 

272 

Pedestrians   Involved  -   Children                   j         5S 

j       35 

17 

29 

139 

1  Pedestrians  Involved  -  ITot  Classified                1 
i 

j 

!         ' 
1 

1 

1 

1        0 
1 

! 

j 

0 

1 

1          2 

i 

1 
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TROOP  AREAS 
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A 

B      C 

D  _ 

TOTAL 



Passenger  Car                       1  900 

530    3S2 

320 

2178 

0 

Triick                               i   202 

132     20 

75 

U2Q 

Ijj 

Bus                               !   20 

9     11 

5 

U'5 

> 

Street  Car                          1    1 

3     1 

1 

s    1 

« 

Horse  DraTra  Vehicle                  j    3 

1 

k 

13 

_2 

Taxi                                   0 

0 

0 

0 

0 

i/y 

Motor  Cycle                        i    0 

0 

0 

0 

0 

ui 

Trr.in                               1    3 

0 

0 

0 

3 

Bicycle                            i    1 

3 

0 

7 

11 

> 

Miscellaneous                       1    1 

1 

1 

0 

0 

2 

Intersection                       1   2?^ 

Ikk       67 

9ir" 

579 

D 

Straightaway                       j  312 

166   lUU 

176 

20U 

ly 

Curve                             1   37 

5U    I43 

22 

156 

< 

Hill                              1   21 

lU    11 

2 

U2 

< 

Miscellaneous                        j   11 

9     0 

2 

22 

Not  Recorded                          11 

3      1 

0 

20 

u   0 

— ■ ' ! 

stop  and  Go  Lijsht                   1   65 

22      5 

13 

111 

Beacon                                 I6 

6     1 

5 

28 

il  fx! 

Officer                               1 

1     0 

0 

2 

u.  t 

Stop  Sign                             22 

5  1   1^ 

9 

UO 

.^  P 

Warn  in;-  Sign                           0 

3  1   1 

1 

,5 

1-  0 

Fot  Recorded  &  Miscellaneous            5^3 

352   255 

258 

1UU3 

1- 

Basiness                              I69 

82     50 

52 

353 

/V 

Residential                            305 

212    109 

139 

771 

(- 

Country                              19^ 

95  1  lOU 

91 

U2U 

10 

I'ot  Recorded                            U 

0     3 

lU 

21 

(Q 

1 

(V 

Clear 

365 

125^  11+6 

20  U 

900 

Ui 

Cloudy 

3^ 

6    22 

0 

71 

h 

Rain,  Snov7 

109 

69    37 

^3 

252 

< 

Fog,  Mist,  Sleet 

2k 

111  1   16 

13 

67 

^ 

Not  Recorded 

ikQ 

121  i   U5 

i 

27 

333 

2 

Dry 

122 

6U  1   60 

102 

U26 

Wet 

29 

3U  1   36 

3S 

197 

Snot7 

60 

U6    36 

22 

16U 

0  i 

Ice 

205 

152  j  106 

107 

57^ 

-'   0 

Not  Recorded                           I3O 

93  1   22 

21 

2£6 

Foreign  Drivers                       122 

291  i   201 

160 

2U0 

Out  of  State  Cars                      UO 

57 

30 

^9 

176 

Female  Drivers                         7S 

: .  i, 

U7 

34 

4? 

199 

,S7 
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B 
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D 
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io 

Numter  of  Accidents 

607 

309 

191 

2U5 

1352 

«o 

Numlicr  Killed 

19 

9 

6 

3 

37 

(-. 

NumlDcr  Injured 

7U7 

2IU 

193 

26U 

lUl2 

to 

NxLTntjer  Property  Dnmago 

I2U 

lUU 

56 

65 

339 

•~     n 

Pedestrians  Involved  -  Adults 

129 

1     i+T" 

35 

U2 

25 '4 

65.3 

'-  1- 

1-,  J 

Pedestrians  Involved  -   Children 

53 

32 

15 

23 

133 

3H.2 

C   CI' 

Pedestrians  Not  Classified 

1 

^ 

0 

0 

2 

.5 

Drunken  Drivinis; 

33 

r 
15 

10 

13 

71 

5.3 

Reckless  Driving 

206 

'^l 

20 

123 

U05 

30.0 

Speed 

70 

60 

42 

16 

196 

lU.U 

Skid 

112 

06 

U3 

UO 

231 

20.7 

Pail  to  Keep  Ri^ht 

21 

lU 

13 

U 

57 

U.2 

Blow  Out 

2 

0 

0 

2 

u 

.3 

3 

Glaring  Li^^hts 

7 

"^ 

u 

1 

16 

1.2 

<f 

Obstructed  Vision 

20 

" 

2 

2 

32 

2.U 

U 

Cut  In 

29 

0 

5 

1 

35 

2.6 

Careless  Pedestrian 

101 

1  hz 

Ul 

31 

221 

I6.U 

Miscellaneous 

6 

1    15 

1 

b 

7 

3^^ 

2.5 

Hit  and  Run  Accidents 

13 

7 

3 

10 

33 

c 

ID 

Killed  -  In  Light 

6 

2 

1 

0 

9 

2U.3 

_1 

Killed  -  In  Dark 

13 

!      7 

5 

3 

23 

75.7 

Ci 

Killed  Between  7  AIA~9  AM 

2 

i 

0 

0 

0 

2 

5.U 

0 

Injured   "    7  AM-9  M 

50 

12 

7 

30 

99 

7.0 

ii 

Killed    "    k  PM-6  PM 

1 

2 

0 

0 

3 

3.1 

r.. 

Injured   »    h  PM-6  PM 

103 

39 

5U 

30 

226 

15.9 

\. 

Accidents  12  PM-7  -AM 

1  71 

1  33 

15 

29 

1U3 

10.9 

< 

"      7  AM-9  Mi 

1  Ug 

1  21 

10 

22 

101 

7.5 

Q 

»      9  AM-U  PM 

136 

qu 

53 

70 

U03 

30.2 

0 

"      U  PI^6  PM 

36 

52 

U6 

32 

216 

16.0 

-J 

"      6  Pl;t-12PM 

205 

99 

52 

39 

UU5 

32.9 

r 

"   Not  Recorded 

11 

10 

10 

3 

3*4 

2.5 

Sunday  Accidents 

73 

1  65 

35 

I41 

219 

16.2 

ii( 

Monday      " 

76 

!  26 

21 

25 

iUS 

11.0 

UJ 

> 

Tuesday     " 

S7 

1  ^^ 

2U 

33 

195 

lU.U 

Wednesday   " 

93 

27 

2U 

37 

131 

13.U 

0 

Thursday    " 

72 

49 

21 

31 

173 

12.7 

Friday      " 

107 

1  ^1 

zh 

39 

211 

15.6 

G 

Saturday    " 

3h 

i  55 

k2 

3^ 

i 

225 

16.7 
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January  Accidents 
February    " 
March       " 


o 

< 
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Passenger  Cars 

Trucks 

Bus 

Motor  Cycle 

Bicycle 

Train 

Trolley 

Horse  Draun  Vehicle 

Taxi 

Steam  Roller 

Miscellaneous 


215  i  102 

207  I  122 

!  1S5  1  S5 

j  612  !  U23 

163  !  93 


,0      KX 


StraightaT7ay 

Intersection 

Curve 

Hill 

Miscellaneous 

Hot  Recorded 


13 
0 
1 
2 
1 

3 
0 
0 

1 

I  232 
I  2oO 
!  32 
i  Ik 

i  11 


9 
0 
2 
0 

3 
1 

0 
0 
1 

120 
130 
3^ 
10 

7 

3 


>6U 
U7 
9 
0 
0 
0 

1 

3 
0 
0 
0 


D 


TOT.\L 


106 

80 

59 


I-  ti 


Stop  &  (Jo 

Stop  Signs 

Beacons 

Officer 

Vfarning  Signs 

Misc.  pjnd  Not  Recorded 


61 
21 

13 

1 

0 
511 


23 
U 

6 
1 

3 
267 


lOU 

5U 

28 

U 

0 

1 


312 
0 


USl 

ksi 
38U 


Business 

Residential 

Country 

Not  Recorded 


/)^ 


Clear 

Cloudy 

Rain,  Snow 

Fog,  Mist,  Sleet 

Not  Recorded 


I  166  i  7^ 

j  2o6  I  132 

I  151  i  53 

i  U  1   0 

I  32U  I  130 


I  29 

I  5^ 

21 
I  lUO 


k 

U2 

12 

121 


5 

k 

1 

0 

0 

131 

U6 

SO 

62 
_3_ 

92 
19 
27 

b 

h5 


1U5 

32 

17 

0 

1 

0 


a  I 


Dry 
Wet 
Snow 
Ice 


(j  O  Not  Recorded 


IS9 
I   23 

I  55 
I  170 
!  130 


Foreign  Drivers 
Out  of  State  Cars 
Female  Drivers 


loO 
2U 
69 


U5 

25 

33 

113 

93 


U2 
24 
26 
77 
22 


-4— 


13 

8 

u 

0 

1 

219 

52 

119 

60 

Ik 

TsJ 
5 

37 
3 

27 


1311 

371 
Uo 
0 
3 
2 
6 
12 
0 
0 
2 


35.5 

36.2 
23.5 


051 

526 

111 

23 

16 

20 


30.5 

16.5 

1.3 

.0 

.3 
.1 

.2 
.5 
.0 
.0 
.1 


U3.2 
33.3 
3.2 
2.1 
1.2 
1.5 


259 
29 
36 


163 

7 

26 


32 

33 
19 
90 
21 


107 
37 
2k 

2 

k 

1173 

33s 
667 
326 
21_ 

Ti"u 

57 


25.0 

U9.3 
2U.1 

52. 3 
k.2 


199  I  1^.7 

U9  j  3.6 

333  2k. 7 


333 
io5 
133 
U50 
266 


123 

39 
5k 


710 

99 

io5 


25.0 
12.2 
9.9 
33.2 
19,7 
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TROOP  AREAS 

^.    i_^  -i 

""         i 

£_.,_^ 

TOTAL 

N-umber  of  Accidents 

65  1   87  i 

75     ; 

5^   , 

278 

Number  Killed 

1      2  ' 

4    ■ 

6     ; 

13 

"    Injured 

96 

71   i 

36 

1+5 

298 

"    Property  Damage 

2U 

Ub   1 

26 

1 

18  1 

llU 

.- 

Pedestrians  Involved  -  Adults 

3 

3 

.,     1 

4-   , 

1 

3   1 

18 

<  </l 

"      Killed   -   " 

0 

1 

0    j 

""       \ 

5 

"      Injured  -   " 

3 

2 

4   1 

^ 

13 

Pedestrians  Involved  -  Children 

0 

3 

^   1 

1 

6 

0    '^ 

"      Killed   -    " 

0 

0 

1 

0 

1 

"      Injured  -    " 

0    3 

]_   1 

1 

5 

Drunken  Driving 

7    10 

9  i 

11 

37 

Reckless  Driving 

g       17   ! 

12   1 

9 

U6 

Speed 

12 

9 

11   1 

6 

38 

/; 

Skid 

22 

29 

22 

14 

87 

y 

Fail  to  Keep  Right 

2 

7 

K 

-' 

1 

15 

CO 

Blow  Out 

1 

0 

"- 

1 

3 

Zj 

Glaring  Lights 

0 

0 

0 

1 

1 

< 

Obstructed  Vision 

4 

3 

4 

0 

11 

\o' 

Cut  In 

3 

3 

0 

2 

8 

Careless  Pedestrian 

2 

3 

3 

4 

12 

Miscellaneous 

u 

b 

g 

2 

20 

Hit  and  Run  Accidents 

0 

5 

1 

13 

Id 

Killed  In  Light 

0 

0 

2 

1 

3 

J 
^ 

Killed  In  Dark 

1 

2 

2 

5 

10 

Killed  Between   7  Al/I-^f  AM 

0 

0 

0 

0 

0 

<  "^ 

Injured    "      7  AI;I-9  Al.^ 

2 

2 

0 

3 

7 

'^  0 

Killed     "      U  PM-6  PM 

0 

0 

0 

2 

2 

Injured    "      U  PH-6  P1-: 

9 

15 

9 

5 

38 

Accidents        12  PM-7  Alil 

13 

7 

10 

•3 

35  * 

G 

"           7  M-9  Al/I 

3 

4 

3 

2 

12 

-.  >■ 

"        9  m-\  Pi: 

2U 

36 

29 

17 

106 

1- 

"         U  PM-6  Pi: 

5 

16 

10 

5 

3b 

"            6  PM-12P1;: 

20 

24 

22 

22 

38 

Sunday    Accidents 

15 

13 

16 

8 

52 

Monday        " 

2 

S 

11 

7 

23 

0  A 

Tuesday       " 

3 

10 

7 

7 

32 

Wednesday     " 

12 

Q 

6 

7 

3^ 

/  '^ 

Thursday      " 

11 

12 

10 

7 

Uo 

<  ^ 

Friday        " 

6 

21 

11 

9 

47 

C    ' 

Saturday      " 

11 

lU 

lU 

6 

U^ 

*  Time  n:>t  given  in  one  a,ccident  in  Troo 

P  c 

HIGHWAY  TEAFTIC  RESEARCH 

I/ASS  . 

DEPT.  1 

PUBLIC  S 

AFETY 

-STATE  POLICE  ACCIEENl  REJJUKD   "  " 

FOR  STATE  AND  FJl/IBERED 

ROUTES  ONLY 
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(Page  2   of  2) 

TROOP  AREAS 

A   1   B 

C    1 

D 

TOTAL 

-T- 

January  Accidents 

23     32 

1 
29 

20 

lOU 

h 

February    " 

31   i   32 

2U 

12 

99 

0 

March       " 

11  1   23 

22 

19 

75 

S 

1 

Passenger  Car 

1 

sg  1  109 

lOU 

bg 

369 

J  > 

Trucks 

34  1  39 

33 

12 

iig 

Bus 

2     0  1 

2 

1 

5 

Motorcycle 

0      0 

0 

0 

0 

a  J 

Bicycle 

0      1 

0 

2 

3 

^^ 

Train 

1      0 

0 

0 

1 

'ii 

Trolley 

0      0 

0 

0 

0 

Horse  Drawn  Veiilcle 

0      0 

1 

0 

1 

Straightaway 

36  1  U7  i 

i+o 

31 

15U 

Q 

Intersection 

ll^       lu    1 

13 

12 

53 

1"^' 

Curve 

5    20 

15 

5 

145 

< 

Hill 

7  1   U 

7 

2 

20 

H 

Railroad  Crossing 

2  1   0 

0 

0 

2 

< 

Bridge 

0  1   1 

0 

1 

2 

-T 

Underpass 

111 

0 

0 

2 

Miscellaneous 

0  !   0 

0 

0 

0 

J 

U  0 

Stop  &  Go 

h    i   G 

0 

0 

u 
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